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A  NOTABLE  ISOLATED  PLANT. 

The  description,  completed  in  the  current  issue,  of  the 
great  power  and  lighting  plant  for  the  new  Northwestern 
Passenger  Station  in  Chicago  gives  an  impressive  idea  of 
what  is  really  one  of  the  most  complete  isolated  plants  in 
the  country.  It  would  call  for  close  consideration  merely 
on  account  of  its  size,  for  its  total  capacity  of  hard  upon 
3000  kw  is  exceptionally  large  for  a  plant  devoted  to  gen¬ 
eral  purposes.  There  are  few  larger  ones  for  private  serv¬ 
ice  save  iu  the  ca^e  of  .some  plants  especially  devoted  to 
motor  service.  Perhaps  the  most  striking  thing,  from  an 
engineering  standpoint,  about  the  whole  plant  is  the  de¬ 
liberate  installation  of  compound,  non-condensing  engines 
in  connection  with  a  low-pressure  steam  turbine.  The 
economy  of  such  a  combination  is,  of  course,  well  known, 
but  the  turbine  has  in  practically  every  case  been  an  after¬ 
thought,  while  here,  in  View  of  the  impracticability  of  get¬ 
ting  a  suitable  source  of  condensing  water,  the  turbine 
immediately  became  an  essential  factor  in  station  economy. 
I'he  engines  themselves  give  for  their  type  rather  excep¬ 
tional  results,  being  guaranteed  for  1S.6  lb.  of  steam  per 
ihp  at  full  load,  while  operating  at  16.5  lb.  absolute  back 
pressure.  The  low-pressure  turbine  was  guaranteed  to  de- 
li\’er  a  kw-hour  on  43.5  lb.  of  this  exhaust  steam,  and  when 
the  whole  system  is  at  full  load  the  net  result  comes  down 
to  11.8  lb.  of  steam  per  hp-hour — a  beautiful  example  of 
shrewd  design  for  maximum  economy.  The  turbine  alone 
is  provided  with  a  cooling  tower. 
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biiiation  of  direct  and  indirect  lighting  is  often  very 
effective  and  beautiful,  while  not  particularly  economical. 
A  somewhat  unusual  feature  of  the  lighting  system  is  the 
fact  that  it  is  in  the  main  equipped  with  remote-control 
switches  worked  by  push  buttons  from  the  two  information 
bureaus,  so  that  the  lighting  can  he  entirely  controlled 
from  these  p(hnts.  d'he  street  lighting  about  the  huge 
building  is  carried  out  by  clusters  of  large  tungsten  lamps 
inclosed  in  diffusii^g  balls,  d'hesc  are  on  special  ornamen¬ 
tal  posts  to  the  number  of  more  than  fifty.  Altogether  this 
terminal  plant  is  a  wonderfully  complete  example  of  the 
finished  and  thorough  working  out  of  a  set  of  problems 
difficult  from  the  intricacy  of  the  requirements,  and  the 
details  of  the  work  will  repay  study  on  the  part  of  engi¬ 
neers. 

THE  LAW  OF  CORONA  AND  THE  DIELECTRIC  STRENGTH  OF  AIR. 

The  subject  of  corona  formation  occupied  a  fair  share 
of  attention  at  the  recent  convention  of  the  American  In¬ 
stitute  of  Electrical  Engineers.  A  very  good  paper  on  the 
subject  wa's  contributed  by  Mr.  F.  \V.  Peek,  Jr.  This 
paper,  although  perhaps  unnecessarily  detailed  in  certain 
directions,  is  valuable  to  engineers,  having  been  written  in 
simple  metric  units  and  with  the  symbols  and  formulas 
clearly  defined.  A  large  number  of  experimental  measure¬ 
ments  are  adduced  to  show  that  the  power  dissipated  in 
corona  from  a  three-phase  transmission  line  is  directly  pro¬ 
portional  to  the  frequency  and  to  the  square  of  the  root- 
mean-square  line  voltage  in  e.xcess  of  a  certain  critical 
value.  This  may  be  stated  in  another  way  by  saying  that 
a  three-phase  line  otters  negligible  dielectric  corona  leak- 
ance  until  a  certain  critical  star  voltage  is  exceeded.  Once 
this  critical  voltage  is  passed  the  leakage  is  constant  to  the 
voltage  excess  and  proportional  to  the  frequency.  Tims, 
taking  a  three-phase  line  of  solid  wires,  each  pi  cm  in 
iliameter,  at  usual  separating  distances,  the  line,  in  fine 
weather,  has  no  corona  leakage  until  the  star  voltage  ex¬ 
ceeds  in  round  numbers  50  kv.  -\t.  say,  60  kv,  the  line  has 
a  leaking  excess  star  voltage  of  10.000  volts  and  a  linear 
corona  leakage  corresponding  to  about  0.4  micromho  per 
kilometer  of  triple  line  per  cycle  per  second.  At  60  cycles 
per  second  this  would  become  24  micromhos  per  triple  line 
kilometer,  and  this  would  absorb  from  the  excess  emf  of 
10,000  volts  a  linear  triple  line  power  of  2400  watts,  or  2.4 
kw,  per  kilometer  of  triple  line. 

The  paper  declares  that  the  loss  during  storms,  and  par¬ 
ticularly  during  snowstorms,  is  markedly  greater  than  dur¬ 
ing  fair  weather,  although  the  reason  for  this  circumstance 
is  not  very  clear.  Smoke  and  sleet  are  both  declared  to 
increase  the  corona  power  loss,  but  humidity  is  stated  not 
to  have  any  et'fect.  A  few  years  ago  Mr.  Ralph  \V.  Mer- 
shon  collected  a  large  number  of  observations  on  corona 
loss  with  experimental  lines  near  Niagara  Falls,  and  ar¬ 
rived  at  the  conclusion  that  the  humidity  of  the  air  had  a 
very  decided  effect.  This  humidity  effect  noticed  in  the 
Niagara  Falls  tests  has  not  been  corrol)orated  as  yet  by 
any  published  results,  either  in  the  laboratory  or  in  the 
field.  It  is  possible  that  in  the  vicinity  of  a  large  water¬ 
fall  the  corona  conditions  may  not  be  the  same  as  prevail 
elsewhere,  but  tbe  discrepanev  should  certainly  be  cleared 


up.  The  claim  that  the  linear  power  loss  increases  directly 
with  the  frequency  is  a  very  interesting  and  novel  con¬ 
sideration,  because  it  would  appear  from  laboratory  meas¬ 
urements  that  the  critical  voltage  of  coronation  is  only 
slightly  affected  by  the  frequency.  That  being  the  case, 
the  reason  for  the  increase  of  power  loss  with  frequency  is 
by  no  means  self-evident.  Another  remarkable  observation 
mentioned  in  the  paper  is  that  a  strong  wind  does  not  ap¬ 
preciably  affect  the  corona  power  loss.  It  might  reason¬ 
ably  have  been  supposed  that  since  the  loss  is  due  to  the 
charges  carried  away  from  the  wires  convectively,  by  indi¬ 
vidual  air  particles,  any  wind  action  wbich  tended  to  in¬ 
crease  the  convection  of  air  particles  across  the  surface  of 
the  wires  would  help  the  dissipation  of  power.  Assuming 
that  the  results  in  the  paper  are  duly  corroborated,  the 
fact  brought  out  that  the  corona  linear  leakage  is,  like  the 
conductance  of  a  condenser,  a  relatively  fixed  quantity 
proportional  to  the  frequency,  active  to  all  excess  voltage 
al*ove  the  critical  value,  makes  the  matter  easily  to  be 
understood  by  engineers. 


LUMINOUS  EFFICIENCY. 

A  recent  article  in  these  columns  by  Dr.  II.  E.  Ives  gives 
a  deal  of  interesting  information  regarding  the  much-dis¬ 
cussed  subject  of  possible  efficiencies  of  illuminants.  Dr. 
Ives  points  out  that  the  only  proper  and  exact  measure  of 
luminous  efficiency  is  lumens  per  watt.  The  method  of 
reckoning  which  has  been  much  used  in  the  past — that  of 
determining  the  ratio  of  the  visible  to  the  total  energy — is 
obviously  improper  from  the  standpoint  of  illumination 
merely  because  the  illuminative  value  of  visible  energy  de¬ 
pends  on  the  luminosity  curve  of  the  eye,  the  red  and  blue 
radiations  being  relatively  very  ineffective.  The  specially 
interesting  feature  of  Dr.  Ives’  investigation  is  the  enor¬ 
mous  efficiency  theoretically  attainable  when  the  luminous 
radiation  is  concentrated  in  the  most  intense  visible  part 
of  Jhe  spectrum.  The  point  assigned  as  the  .peak  of  the 
luminosity  curve  by  Dr.  Ives  differs  slightly  from  that 
obtained  by  some  other  investigators,  being  placed  by  bim  at 
345  Obviously  the  exact  point  of  highest  luminosity  de¬ 
pends  somewhat  on  the  intensity  of  the  illumination  con¬ 
cerned,  but  it  is  quite  certain  that  the  location  for  ordinary 
intensities  lies  somewhere  in  the  yellow-green,  which  ac¬ 
counts  for  the  very  high  practical  efficiencies  reached  by 
the  flaming  arcs  and  by  the  quartz-mercury  tube,  both  of 
which  have  spectra  extremely  powerful  in  this  region. 

.\s  Dr.  Ives  points  out,  the  most  efficient  monochromatic 
radiation  is  almost  exactly  in  the  position  of  the  green  mer¬ 
cury  line  which  furnishes  a  very  large  percentage  of  the 
light  of  the  mercury  arc.  For  light  of  this  wave-length  Dr. 
Ives  figures  an  efficiency  of  about  65  spherical  candles  per 
watt.  The  highest  possible  efficiency  of  white  light  in  a 
continuous  spectrum  he  reckons  at  26  spherical  candles  per 
watt,  so  that  the  monochromatic  source  has  a  prodigious 
theoretical  advantage,  and  practically  a  considerable  addi¬ 
tional  gain,  from  the  fact  that  the  temperature  re(iuired  for 
Dr.  Ives’  most  efficient  white  light  is  about  6000  deg.  C.. 
([uite  unattainable  with  any  usable  solid  material.  Un¬ 
fortunately,  as  a  practical  matter,  there  is  also  difficulty 
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with  the  gaseous  sources  which  give  discontinuous  spectra, 
since  their  energy  is  scattered  over  a  wide  region  of  the 
spectrum,  so  that  nothing  approximating  a  really  mono¬ 
chromatic  source  of  radiation  is  actually  known.  Dr. 
Ives’  suggestion  of  a  standard  of  luminous  intensity,  to  be 
reached  practically  by  the  use  of  the  yellow-green  light  of 
the  mercury  arc,  is  a  very  interesting  one,  and  we  trust  that 
he  will  carry  it  into  practice.  Of  course,  such  a  standard 
would  involve  heterochromatic  photometry  from  the  start, 
but  from  the  present  state  of  experience  with  the  flicker 
photometer  the  difficulty  is  not  at  all  an  insuperable  one, 
particularly  since  such  a  source  could  be  made  to  give  the 
high  luminous  intensity  desirable  in  flicker  photometry. 
.\t  all  events,  the  scheme  is  well  worth  trying. 

Of  course,  a  monochromatic  source  is  not  well  adapted 
for  the  purposes  of  general  illumination,  however  useful  it 
may  be  for  specific  classes  of  work,  but  from  Dr.  Ives’ 
work,  as  well  as  from  that  of  others,  it  is  now  pretty  evi¬ 
dent  that  any  sensational  increase  in  practical  efficiency  of 
radiation  must  be  reached  by  utilizing  sources  which  give 
discontinuous  spectra.  How  far  the  efficiency  can  actu¬ 
ally  be  pushed  in  such  a  device  remains  to  be  seen,  since 
all  known  gases  and  vapors  radiate  energy,  generally  in 
considerable  amounts,  in  the  infra-red  and  other  undesir¬ 
able  portions  of  the  spectrum.  The  helium  tube,  for  ex¬ 
ample,  investigated  as  a  possible  standard  of  light,  was 
found  to  have  a  lower  efficiency  than  that  of  the  metallic- 
filament  incandescent  lamp  owing  to  the  unfortunate  distri¬ 
bution  of  its  energ}’  spectrum.  Gaseous  illuminants,  how¬ 
ever,  do  not  follow  Wien’s  law,  and  it  may  be  possible  to 
find  methods  and  degrees  of  excitation  producing  improve¬ 
ment  in  distribution  of  radiation,  and  possibly  also  radia¬ 
tion  so  distributed  as  to  give  at  considerable  efficiency  a 
better  approximation  to  white  light  than  is  usual  with  dis¬ 
continuous  spectrum.  The  last  chapter  on  high-efficiency 
gaseous  illuminants  is  far  from  being  written,  and  this 
field  should  be  raked  over  as  carefully  as  was  the  field  of 
the  rare  metals  in  the  beautiful  and  painstaking  researches 
that  led  up  to  the  metallic-filament  lamp. 


THE  NATURE  OF  LIGHT  AQION  ON  SELENIUM. 

It  is  a  well-known  fact  that  the  electrical  conductivity 
of  selenium  is  subject  to  variation  under  the  action  of 
incident  light,  but  the  nature  and  cause  of  this  variation 
are  questions  of  much  comple.xity.  The  experimental  fact 
is  stated  to  have  been  discovered  accidentally.  Selenium 
is  a  metalloidal  substance  which,  in  regard  to  electric  con¬ 
ductivity,  occupies  a  sort  of  middle  ground  between  con¬ 
ductors  and  insulators.  That  is,  its  resistivity  is  high,  but 
not  nearly  so  high  as  that  of  typical  insulators,  such  as 
glass  or  porcelain.  It  was  proposed  at  one  time  to  use  a 
stick  of  selenium  as  a  very  high-resistance  leak  in  sub¬ 
marine-cable  testing.  In  adjusting  this  leak  the  resistivity 
of  the  selenium  was  found  to  vary  greatly,  and  on  investi¬ 
gating  the  nature  of  this  variation  it  was  found  that  the 
resistivity  was  greatly  and  promptly  affected  by  light,  the 
resistivity  being  greatest  in  the  dark  and  least  in  strong 
light.  With  the  aid  of  this  principle,  grids  or  cells  of 
“Selenium  have  been  successfully  used  in  radiotelephony  for 
reproducing  speech  through  a  long  beam  of  light.  When 


the  photo-electric  properties  of  selenium  came  to  be  studied 
in  detail  various  anomalies  were  discovered.  Thus,  the 
effects  varied  with  the  temperature  of  the  selenium,  with 
the  magnitude  of  the  impressed  voltage,  with  the  previous 
history  of  the  illumination,  and  with  the  intensity  of  the 
illumination.  Stranger  still,  samples  of  selenium  were 
occasionally  produced  which  showed  the  reverse  effect,  or 
increased  resistivity  under  incident  light,  so  that  light¬ 
negative  selenium  and  light-positive  selenium  had  to  be 
recognized  in  discussing  the  effect  of  light  on  conductivity. 

'The  Physical  Revieze  for  July  contains  a  paper,  by  Mr. 
1'.  C.  Brown,  on  “The  Nature  of  Light  Action  in  Selenium,’’ 
in  which  a  hypothesis  is  advanced  for  the  whole  series  of 
phenomena.  It  is  propo.sed  to  assume  that  the  substance 
selenium  has  three  allotropic  forms — A,  B  and  C.  All  these 
forms  are  chemically  alike,  but  physically  they  differ. 
.Mlotropic  varieties  exist,  as  we  know,  in  many  substances, 
<uch  as  oxygen,  water,  sulphur,  etc.,  so  that  there  is  noth¬ 
ing  extravagant  in  such  a  proposal.  In  general,  allotropes 
are  assumed  to  be  formed  of  different  molecular  groupings 
of  like  atoms,  as,  for  instance,  when  molecules  of  eight, 
four  and  two  atoms  respectively  are  formed  in  the  element 
sulphur.  These  molecules  are  all  alike  of  sulphur,  but  most  of 
their  physical  properties  and  some  of  their  chemical  affini¬ 
ties  are  different  in  these  different  states.  It  is  further  sug¬ 
gested  that  varieties  A  and  C  of  selenium  have  very  high 
resistivity  or  are  almost  Insulating  substances. .  while 
variety  B,  on  the  contrary,  has  low  resistivity  or  behaves 
almost  like  a  metallic  conductor.  When  light  falls  on  a 
mass  of  .selenium  it  tends  to  change  A  into  B  and  B  into 
C'.  the  process  going  on  until  a  certain  equilibrium-ratio 
exists  between  the  respective  numbers  of  such  molecules, 
depe  iding  upon  the  intensity  of  the  incident  light  as  well 
as  on  the  temperature  of  the  mass.  When  the  light  is  .shut 
off’  the  C  molecules  tend  to  return  to  B,  and  the  B 
molecules  to  A,  until  the  original  equilibrium-rati(»  is 
reached. 

Starting  from  the  above  assumptions  and  adding  a 
few  more  as  occasion  seems  to  rccpiire,  a  fairly  good  case 
is  made  for  the  hypothesis  in  meeting  the  experimentally 
observed  facts.  I'hat  is.  among  the  curves  which  could 
be  accounted  for  hypothetically  on  the  above  premises  some 
are  in  accordance  with  curves  derived’ experimentally.  The 
least  that  can  be  said  for  the  hypothesis  under  discussion 
is  that  it  offers  a  promising  clew  to  the  elucidation  of  a 
very  complex  state  of  affairs.  We  know  in  general  physi¬ 
cal  chemistry  many  cases  of  molecular  changes  that  are 
either  eff'ected  or  assisted  by  incident  radiant  energy. 
Among  these  cases  are  some  in  which  molecular  changes 
of  the  allotropic  type  occur  in  the  atoms  of  one  anil  the 
.same  elementary  substance  under  the  action  of  light.  The 
number  and  variety  of  these  allotropic  forms  are  found  to 
be  greater  than  has  been  heretofore  supposed,  and  new  ad¬ 
ditions  to  the  list  of  duly  certified  allotropes  are  frequently 
made.  In  fact,  when  energy  is  added  to  or  removed  from  a 
molecular  aggregation  of  a  single  kind  of  atoms  it  is  not 
difficult  to  understand  that  changes  in  aggregation  may 
ensue.  If  such  changes  occur,  it  is  very  likely  that  changes 
will  follow  in  physical  properties,  such  as  in  electric  con- 
ductivitv. 
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American  Institute  of  Electrical  Engineers  Affairs. 

At  a  meeting  of  the  board  of  directors  of  the  American 
Institute  of  Electrical  Engineers  held  Aug.  22  a  resolution 
offered  by  I’resident  Dunn  was  adopted  favoring  a  larger 
measure  of  ])ublicity  than  in  the  past  for  Institute  affairs 
and  directing  that  a  resume  of  the  action  of  the  board  be 
sent  after  each  meeting  to  the  technical  press,  discretion 
being  reserved  to  the  secretary  and  president  as  to  what 
matter  shall  be  included  in  the  resume.  .\s  a  result  of  this 
wise  action  we  are  enabled  to  present  below  an  account 
of  the  many  interesting  matters  upon  which  the  board  of 
directors  acted  at  its  recent  meeting.  This  account  will 
also  give  an  idea — for  the  first  time  to  many — of  the  broad 
scope  and  the  importance  of  the  work  of  the  governing 
body  of  the  Institute. 

At  the  meeting  363  delinquent  members  were  ordered 
drop])ecl  from  membership  in  the  Institute,  fifty-nine  appli¬ 
cants  were  elected  as  associates,  seventy-nine  applicants 
were  enrolled  as  students,  and  the  following  associates 
were  transferred  to  the  grade  of  member:  Messrs.  Orin 
K.  t'oldwell,  Portland.  Ore.;  Lucius  H.  Andrus,  South 
Hend,  Ind. ;  Milton  \V.  Eranklin,  Schenectady,  N.  Y. ;  M. 
de  t'hatelain,  St.  Peter.sburg,  Russia ;  Charles  d’Ornellas, 
Buenos  Aires,  Argentina. 

Petitions  were  considered  from  members  in  Vancouver, 
B.  C.,  and  Lynn,  Mass.,  for  authority  to  form  sections,  and 
upon  the  recommendation  of  the  sections  committee  the 
neces.sary  authority  was  granted. 

The  report  of  the  committee  recommending  a  change  in 
the  method  of  nominating  officers  of  the  Institute  was  sub¬ 
mitted.  and  in  order  to  secure  further  consideration  it 
was  ordered  to  be  brought  up  at  the  October  or  November 
meeting. 

President  Dunn  announced  the  appointment  of  the  Insti¬ 
tute  committees  for  the  present  administrative  year.  The 
following  is  a  list  of  the  chairmen  of  the.se  committees: 
ICxecutive,  Mr.  (iano  Dunn;  finance,  Mr.  A.  W'.  Berresford : 
library.  Prof.  Samuel  Sheldon;  meetings  and  papers.  Mr. 
11.  \V.  Buck;  editing.  Prof.  W’.  1.  Slichter;  board  of  ex¬ 
aminers,  Mr.  W.  (i.  Carlton;  sections,  Mr.  Paul  M.  Lin¬ 
coln;  code,  Prof.  George  F.  Sever;  law,  Mr.  C.  .\.  Terry; 
railway,  Mr.  Frank  J.  Sprague;  education.  Prof.  A.  S. 
Eangsdorf ;  high-tension  transmission,  Mr.  David  B.  Rush- 
more;  industrial  power,  Mr.  W'.  It.  Powell;  telegraphy  and 
telephony,  Mr.  Bancroft  Gherardi;  electric  lighting,  Mr. 
P.  junkersfeld;  electrochemical.  Prof.  Albert  h'.  Gan/.; 
power  station,  Mr.  S.  1).  Sprong;  indexing  transactions. 
Mr.  George  I.  Rhodes;  i)ublic  policy,  Mr.  Henry  G.  Stott; 
intermediate  grade  of  membership.  Mr.  Percy  H.  Thomas; 
historical  museum.  Mr.  T.  C.  Martin;  committee  on  rela¬ 
tions  of  consulting  engineers.  Mr.  Francis  Blossom;  United 
States  national  committee  of  International  Electrotechnical 
t'ommission,  Mr.  C.  O.  Mailloux;  code  of  ethics,  Prof. 
George  F.  Sever. 

The  following  representatives  of  the  Institute  were  also 
appointed  by  Pre.sident  Dunn:  On  joint  committee  on 
engineering  education.  Profs.  Charles  F.  Scott  and  Samuel 
Sheldon;  on  American  Year  Book.  Mr.  Edward  Caldwell; 
on  Resuscitation  Commission,  Dr.  E.  Kennellv :  on  elec¬ 
trical  committee  t)f  the  National  b'ire  Protective  .\ssocia- 
tion.  Prof.  George  1'.  Sever. 

'Phe  board  elected  the  following  three  memhers  of  the 
hoard  of  directors  to  serve  upon  the  Edison  medal  com¬ 
mittee  for  two  years:  Messrs  Lewis  B.  Stillwell,  H.  H. 
Barnes,  Jr.,  and  S.  1).  Sprong.  The  board  also  confirmed 
the  appointment  by  the  president  of  Mr.  Frank  J.  Sprague 
and  Mr.  Schuyler  Skaats  Wheeler  as  members  of  the 
b!di.son  medal  committee  for  terms  of  five  years. 

.\  resolution  was  adopted  discontinuing  the  committee  on 
conservation  of  natural  resources  and  authorizing  the  presi- 
*lent  to  a])point  a  committee  of  seven  on  public  policy.  The 
duties  of  tile  committee  shall  be  to  report  to  the  hoard  on 


such  questions  of  public  policy  as  the  board  shall  refer  to 
it  and  to  call  the  attention  of  the  board  to  such  matters  of 
public  policy  as  the  discretion  of  the  committee  prompts. 
The  president  appointed  on  this  committee  Mr.  Henry  G. 
Stott,  chairman;  Messrs.  H.  W.  Buck,  John  J.  Carty,  John 
H.  Finney,  Charles  W.  Stone,  Calvert  Townley  and  James 
G.  White. 

A  resolution  was  adopted  declaring  it  to  be  the  sense  of 
the  board  of  directors  that  it  would  be  desirable  to  hold 
an  International  Electrical  Congress  during  the  Panama 
Exposition  in  San  Francisco  in  1915,  such  congress  to  be 
initiated  and  conducted  by  the  American  Institute  of  Elec¬ 
trical  I'Lngineers  under  the  authority  of  the  International 
Electrotechnical  Commission ;  and  that  a  committee  on  con¬ 
gress  organization  be  authorized,  the  members  to  be  ap¬ 
pointed  by  the  president  after  receipt  of  such  information 
from  the  International  Electrotechnical  Commission  as 
would  indicate  a  disposition  on  its  part  to  authorize  the 
.\merican  Institute  of  Electrical  Engineers  to  undertake 
the  holding  of  the  congress. 

U])on  the  invitation  of  the  officers  of  the  American  Min¬ 
ing  Congress,  to  be  held  in  Chicago  Sept.  26-29, 
board  authorized  the  appointment  of  two  delegates  to  rep¬ 
resent  the  Institute  at  this  congress.  The  president  ap¬ 
pointed  Messrs.  Peter  Junkersfeld  and  William  B.  Jackson, 
of  Chicago. 

A  resolution  was  adopted  viewing  favorably  the  project 
of  an  Institute  trip  to  Panama  in  January  or  February,  and 
the  president  was  authorized  to  appoint  a  committee,  in 
co-operation  with  the  meetings  and  papers  committee,  to 
make  final  recommendations  thereon  at  the  October  meet¬ 
ing  of  the  board.  The  president  appointed  Messrs  S.  D. 
Sprong,  chairman;  Messrs.  A.  W.  Berresford,  F.  L.  Hutch¬ 
inson,  P.  Junkersfeld,  H.  A.  Lardner,  W.  S.  Rugg,  D.  B. 
Rushmore,  Edward  Schildhauer  and  A.  M.  Schoen. 

The  question  of  a  suitable  acknowledgment  of  the  gift 
of  a  hronze  bust  of  von  Helmholtz  by  Mr.  Edward  D. 
.-\dams  was  referred  to  the  president  with  power. 

The  committee  appointed  at  the  meeting  of  the  hoard 
held  at  the  Chicago  convention  to  canvass  the  candidates 
for  secretary  and  report  to  the  board  presented  a  resolution, 
which  was  adopted,  recommending  the  appointment  of  Mr. 
1'.  L.  Hutchinson  as  acting  secretary  in  place  of  Mr.  Ralph 
W.  Pope,  resigned.  Mr.  Hutchinson  will  discharge  all  duties 
devolving  upon  that  official  under  the  constitution  of  the 
Institute,  and  is  authorized  to  draw  and  countersign  all 
checks  and  drafts  in  payment  of  approved  bills  and  vouch¬ 
ers,  his  services  as  acting  secretary  to  continue  until 
the  end  of  Mr.  Pope’s  unexpired  term,  Aug.  i,  1912,  or 
until  the  earlier  appointment  of  a  secretary  by  the  board. 
The  resolution  also  provided  that  as  the  president  is  about 
to  go  abroad  to  represent  the  Institute  at  the  meeting  in 
Turin  of  the  International  Eletrotechnical  Commission  and 
the  International  Electrical  Congress,  he  be  authorized  to 
add  a  fourth  member  to  the  committee  on  the  selection  of 
a  secretary  and  to  delegate  the  chairmanship  to  one  of  the 
present  memhers.  President  Dunn  appointed  as  the  fourth 
memher  of  the  committee,  Mr.  John  J.  Carty,  and  dele¬ 
gated  Mr.  H.  W.  Buck  to  act  as  chairman. 

A  resolution  was  adopted  directing  that  the  portion  of 
last  year’s  proposed  amendments  to  the  constitution  pro¬ 
viding  for  the  appointment  of  the  secretary  by  the  board, 
instead  of  his  election  by  the  membership,  be  again  sub¬ 
mitted  to  the  membership  for  action  at  the  proper  time  this 
year.  The  board  also  defined  the  type  of  secretary  it  de¬ 
sired  as  one  possessing  tact,  executive  ability  and  creative 
force,  preferably  a  man  of  liberal  engineering  training  and 
of  well  recognized  standing  in  the  profession  of  engineer- 
ing. 

President  Dunn  announced  that  during  his  absence  in 
Europe  matters  requiring  the  attention  of  the  president 
should  be  referred  to  Vice-president  H.  W.  Buck.  Presi 
dent  Dunn  sailed  from  New  York  on  .^ug.  26. 
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Convention  of  the  Pennsylvania  Electric  Association. 

The  fourth  annual  convention  of  the  Pennsylvania  hMec- 
tric  Association,  the  banner  geographic  section  of  the 
.\’.  E.  L.  A.,  will  take  place  at  Exposition  Park,  Conneaut 
Lake,  Pa.,  Sept.  5  to  8,  inclusive.  The  place  is  a  summer 
resort  on  the  Hessemer  &  Lake  Erie  Railroad  readily 
reached  by  way  of  Erie  or  Pittsburgh.  The  general  ses¬ 
sions  will  begin  on  Sept.  6,  when  there  will  be  morning 
and  afternoon  meetings,  and  on  the  other  days  but  one  ses¬ 
sion  will  be  held,  so  as  to  enable  the  attendants  to  inter¬ 
change  experiences  and  enjoy  the  various  entertainments 
provided.  On  the  evening  of  Sept.  5  a  reception  will  be 
tendered  to  President  and  Mrs.  A.  R.  Granger,  of  Chester, 
Pa.  A  number  of  interesting  papers  have  been  prepared 
and  much  attention  has  been  given  to  the  various  commit¬ 
tee  reports,  the  overhead-line  committee  being  one  of  the 
best  committees  of  its  kind  in  the  country.  It  was  this 
committee  which  was  instrumental  in  holding  up  action  on 
the  report  of  the  overhead-line  committee  of  the  X.  E.  L. 
A.  at  its  last  convention  in  New  York  City.  This  com¬ 
mittee  has  done  much  original  work  and  investigation  and 
its  report  is  considered  to  be  very  important.  Other  re¬ 
ports  scheduled  for  presentation  will  deal  with  rates, 
steam  heating,  lamps,  etc.  Among  the  papers  which  will 
be  read  and  discussed  are  the  following:  Central  Station 
rersus  Isolated  Plants,  by  Mr.  T.  E.  Spencer,  Plymouth; 
Electrical  Appliances,  by  Mr.  E.  B.  Greene,  Altoona; 
Motors,  by  Mr.  A.  M.  Dudley.  Pitt.sburgh.  An  interesting 
paper  is  also  promised  on  S'crsicc  Connections.  It  is  ex¬ 
pected  that  the  attendance  this  year  will  eclipse  that  of  the 
Glen  Summit  meeting  last  year,  which  established  a  record 
lor  state  meetings.  I'he  secretary  of  the  association  is 
.\lr.  X'^an  Dnsen  Rickert.  Pottsville.  Pa. 


New  Spokane  60,000-Kw  Power  House. 


Excellent  progress  is  being  made  by  the  Washington 
Water  Power  Company,  Spokane,  Wa.sh.,  in  the  construc¬ 
tion  of  its  new  6o,ooo-kw  power  station  at  l.ong  Lake  on 


the  Spokane  River,  4  miles  from  the  present  plant  at 
Little  Falls.  The  cofferdam  is  completed  and  the  work  of 
preparing  the  river  bed  for  the  dam  foundations  is  also 
finished.  Concrete  work  on  the  dam  will  commence  short¬ 
ly.  Excavations  for  the  power  house  and  work  on  the 
diversion  tunnel  are  also  well  under  way. 


The  new  plant  will  be  equipped  with  four  22,500-hp  tur¬ 
bines,  each  direct-connected  to  15,000-kw,  400-volt,  three- 
phase,  60-cycle  generators.  The  turbines,  which  will  oper¬ 
ate  under  a  head  of  140  ft.,  are  being  built  by  the  1.  P. 
Morris  Company,  Philadelphia,  and  the  generators  by  the 
General  Electric  Company.  Either  four  15,000-kw,  three- 
phase  or  twelve  5000-kw,  single-phase  transformers  will  be 
installed  to  step  up  the  generator  voltage  to  the  trans¬ 
mission  level,  60,000  volts. 

A  short  transmission  line  will  be  built  connecting  with 
the  Little  Falls  station,  and  eventually  a  tower  line  will 
be  constructed  north  of  the  river  between  the  new  station 
and  the  Post  Falls  station,  a  di.stance  of  about  50  miles. 

.At  the  site  of  the  plant  the  river  makes  a  horseshoe  bend 
in  a  deep  canyon.  The  hill  between  the  two  sides  of  the 
bend  rises  about  250  ft.  above  the  river  bed.  The  power 
house  will  be  located  on  the  down-stream  side  of  the  bend, 
the  four  penstocks  being  carried  over  the  hill.  The  dam, 
140  ft.  high,  will  be  built  between  the  canyon  walk  near 
the  toe  of  the  horseshoe.  .A  cofferdam  has  been  placed 
some  distance  above  the  main  dam  site,  and  a  tunnel,  ap¬ 
proximately  18  ft.  X  22  ft.  cross-section,  is  being  driven 
through  the  hill  between  the  channels  to  carry  the  river 
water  during  the  construction  work.  The  lake  formed  by 
the  dam  will  extend  upstream  about  25  miles. 


Hydroe.ectric  Developme.it  at  Healey  Falls,  Ontario. 

The  Eastern  Power  Company,  Ltd.,  one  of  the  subsidiary 
companies  of  the  Electric  Power  Company,  Ltd.,  of  To¬ 
ronto,  Ontario,  has  commenced  construction  work  on  the 
development  of  Healey  Falls,  on  the  Trent  River,  about  5 
miles  north  of  Campbellford.  At  this  point  there  is  a  head 
of  76  ft.  and  the  initial  installation  will  consist  of  two 
5000-kw,  6600-volt,  three-phase  generators  driven  by 

5600-hp  turbines,  each  of  which  will  be  fed  from  a  separate 
steel  penstock.  The  power  house  is  designed  to  contain 
two  additional  main  units  of  the  same  size,  but  the  third 
and  fourth  units  will  not  be  installed  until  the  load  war¬ 
rants  it.  Three-phase  transformers  will  also  be  installed 
in  the  generating  .station  to  step  up  the  potential  to  44,ock) 
volts  for  tran.smission. 

The  load  on  the  Electric  Power  Company’s  system  is 
rapidly  increasing  at  present  and  the  prospects  are  that 
by  the  time  the  initial  installation  at  Healey  F'alls  is  com- 
])leted,  which  should  be  about  a  year  from  now.  the  total 
capacity  of  the  first  two  units  will  have  been  contracted 
for.  One  of  the  most  recent  contracts  closed  is  with  the 
Canada  Cement  Company  for  the  supply  of  1000  hj)  for  its 
Belleville  mill  located  at  Point  Anna  about  4  miles  east  of 
Belleville.  It  is  expected  that  the  .substation  will  be  com¬ 
pleted  and  the  mill  electrically  operated  by  the  end  of  this 
month.  When  this  installation  is  complete  the  Canada 
Cement  Company  will  be  taking  4000  hp  in  all  from  the 
Electric  Power  Company's  system  ;in  ithe  vicinity  of  Belle¬ 
ville,  the  Lehigh  mill,  requiring  3000  hp.  having  been  con¬ 
nected  to  the  system  since  the  early  part  of  this  year. 
Messrs.  Smith,  Kerry  &  Chace.  of  Toronto,  are  the  engi¬ 
neers  of  the  project. 


The  Toledo  Rate  Situation. 

In  its  answer  to  the  petition  of  the  city  of  Toledo,  Ohio, 
for  a  court  order  to  enforce  the  electric-light  ordinance 
recently  passed,  the  Toledo  Railways  &  Light  Company 
attacks  the  validity  of  the  ordinance  and  Section  3982  of 
the  Ohio  Statutes,  which  empowers  cities  to  regulate  the 
rate  of  charge 'which  shall  be  made  for  service.  Both  are 
alleged  to  be  unconstitutional  on  the  ground  that  they 
deprive  the  company  of  property  without  due  process  of 
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law  and  art*  confiscatory,  and  that  besides  they  impair  the 
obligation  of  contracts. 

The  answer  sets  forth  that  the  company  is  furnishing 
service  under  individual  contracts  with  consumers,  and  that 
its  assent  on  March  30,  1911,  to  the  lighting  rate  ordinance 
of  July  7.  1907,  mafle  a  contract  between  the  company  and 
the  city  which  is  still  valid.  This  ordinance,  it  is  claimed, 
fixed  the  rate  for  a  term  of  five  years  after  its  passage  at 
9  cents  per  kw-hour  with  a  10  per  cent  discount  for  the 
payment  of  bills  by  the  tenth  of  the  following  month, 
riu*  new  ordinance  is  held  to  be  illegal  because  this  one 
has  not  been  repealed. 

Of  its  4000  consumers  under  contract  at  the  rate  estab¬ 
lished  by  the  former  ordinance  2f)Oo  use'dn  average  of  less 
than  20  kw-hours  per  month  and  1000  use  less  than  10  kw- 
hours  per  month.  The  average  used  by  all  is  23  kw-hours 
l»er  month.  I'he  actual  cost  of 'furni.shing  service  for  light¬ 
ing  to  citizens,  the  company  says,  is  $25  a  year  and  the 
cost  of  furnishing  to  minimum  users  is  $17  per  year. 
Should  the  company  be  compelled  to  furnish  service  at  the 
rate  established  by  the  new  ordinance,  8  cents  with  a  dis¬ 
count  of  I  cent,  the  company  claims  that  'it  would  lose 
$25,000  per  year,  and  then  if  it  should  be  compelled  to  carry 
(»ut  its  contracts  with  consumers  having  a  lower  rate  than 
8  cents  it  would  lose  $50,000  a  year.  It  is  probable  that 
this  case  will  be  carried  to  the  higher  courts  if  the  position 
of  the  lighting  company  is  not  sustained  by  the  lower 
tribunals. 


Massachusetts  Legislation  Affecting  Central  Stations. 


The  annual  meeting  and  dinner  of  the  Ma.ssachusetts 
I'dectric  Lighting  .\ssociation  was  held  at  the  Point  Shirley 
Club,  Winthrop,  Mass.,  Aug.  16.  It  was  the  largest  gath¬ 
ering  of  the  association  in  ten  years,  fifty-five  members 
being  pre.sent,  representing  practically  all  the  important 
companies  in  the  State.  The  meeting  was  called  to  order 
by  Mr.  Charles  L.  Edgar,  president,  and  the  report  of  the 
executive  committee  was  read  by  the  secretary.  Everett 
\V.  Burdett.  Esq.  In  this  report  were  outlined  the  im¬ 
portant  measures  passed  by  the  recent  Legislature  of 
Massachusetts  that  had  special  reference  to  electric-light¬ 
ing  interests  and  also  the  bills  which  were  introduced  but 
which  were  defeated  or  modified  before  enactment. 

I'he  report  stated  that  although  the  Legislature  of  1911 
was  the  most  radical  of  any  in  the  hi.story  of  the  State  and 
seemed  to  be  willing  to  do  damage,  yet  nothing  inimical  to 
electric-lighting  interests  was  finally  enacted.  Several  high¬ 
ly  objectionable  measures  were  adopted  in  one  branch,  but 
defeated  in  the  other.  Furthermore,  the  recent  Legisla¬ 
ture  enacted  several  measures  that  are  very  hel])ful  to  elec¬ 
tric-lighting  interests,  of  which  the  law  relative  to  the 
transmission  of  electricity  and  that  relative  to  the  confirma¬ 
tion  of  defective  locations  were  most  important. 

The  first  of  these  acts  is  a  careful  revision  of  the  laws 
relative  to  the  erection  and  maintenance  of  poles  and  wires 
and  the  construction  of  conduits  and  cables  in  public 
streets.  Tt  clears  up  many  points  hitherto  obscure  and 
enables  the  companies  hereafter  to  obtain  and  hold  valid 
and  effective  locations  instead  of  maintaining  doubtful 
and  often  unlawful  obstructions  in  public  ways. 

I'he  other  act  points  out  a  method  by  which  all  locations 
actually  in  use  which  have  ever  been  granted  by  aider- 
men  or  selectmen,  no  matter  how  defective,  may  be  made 
valid.  The  provisions  of  this  law  are  briefiy  these ; 

location  actually  granted  by  public  authority  and  in 
use  may  be  confirmed  and  ratified  by  the  present  owners 
filing  before  Jan.  i.  1913.  with  the  city  or  town  clerk  a 
map  showing  the  exact  location  and  nature  of  the  struc¬ 
tures.  together  with  a  memorandum  of  the  dates  of  the 
grants  of  locations  therefor.  These  are  to  be  kept  with 
the  records  of  original  location  for  poles  and  wires. 


It  is  suggested  in  this  conntc.  when  asking  for 

locations,  etc.,  each  company  act  in  v  ation  with  other 
wire-using  interests  in  the  same  locah  'articularly  the 
telephone  company.  By  this  means  a  uni  m  practice  can 
be  established  in  each  city  and  town,  it  is  further  sug¬ 
gested  that  each  company  have  blank  petitions  and  orders 
printed  for  its  own  use  of  the  same  size  as  those  used  by 
the  other  companies  in  the  same  localities  and  that  the  local 
authorities  be  requested  to  use  these  forms  in  all  cases.  In 
a  circular  issued  by  the  association  a  form  is  suggested 
for  petitions  and  for  orders. 

A  proposition  urged  by  Governor  Foss,  to  do  away  with 
the  several  existing  public-service  commissictes  and  con¬ 
stitute  a  single  commission  with  the  authority-  and  duties 
of  all.  failed  of  being  adopted.  While  the  public-service 
companies  did  not  intermeddle  with  the  matter,  the  result 
seems  to  show  that  the  plan  has  little  favor  with  legislators 
and  the  people  at  large. 

The  effort  to  authorize  cities  and  towns  to  maintain  un¬ 
derground  municipal  conduits  and  to  compel  private  com¬ 
panies  to  use  them  was  also  ineffective. 

By  agreement  of  all  parties  in  interest  the  Boston  under¬ 
ground  wire  act  was  amended  and  the  transmission  of 
high-tension  currents  through  that  city  except  in  under¬ 
ground  ducts  forbidden.  Likewise  by’  agreement,  an  un¬ 
derground  wire  act  for  the  city  of  Beverly  was  enacted. 

The  effort  to  forbid  the  use  of  demand  indicators  and 
the  employment  of  differential  rates  of  charge  resulted  in 
the  reference  of  the  subject  to  the  Gas  and  li^lectric  Light 
('ommissioners  for  investigation  and  report  to  the  next 
Legislature. 

No  radical  measures  on  the  subject  of  taxation  were 
enacted,  though  some  were  proposed  and  advocated.  An 
important  act  relative  to  payments  to  employees  for  per¬ 
sonal  injuries  during  employment,  and  the  prevention  of 
such  injuries,  w^as  approved  July  28  and  goes  into  effect 
next  year.  It  does  not  deprive  employers  of  the  right 
which  they  now  have  to  defend  injury  cases,  but  it  does 
deprive  them  of  three  important  defenses  which  they  n(*w 
have,  viz.:  (i)  That  the  employee  was  himself  negligent; 
(2)  that  the  injury  was  caused  by  the  negligence  of  a 
fellow-employee;  (3)  that  the  employee  assumed  the  risks 
of  the  employment.  If  the  employer  does  not  wdsh  to  rely 
upon  his  legal  rights,  as  above  stated,  he  may  insure  bis 
liability  to  pay  the  compensation  to  employees  provided  in 
the  ad't  either  in  any  stock  or  liability  insurance  company 
or  in  the  Ma.ssachusetts  Employers’  Liability  .Association, 
created  by  the  act.  This  latter  as.sociation  is  to  have  fifteen 
directors,  appointed  in  the  first  instance  by  the  Governor 
and  afterward  elected  by  the  subscribers  to  the  association, 
namely,  employers.  The  act  provides  an  elaborate  schedule 
of  payments  to  an  injured  employee  of  much  the  same 
character  as  the  schedules  in  accident  insurance  policies. 
But  if  an  employee  is  injured  as  a  result  of  his  own  “seri¬ 
ous  and  wilful  misconduct’’  he  is  not  entitled  to  compensa¬ 
tion.  while  if  he  is  injured  by  reason  of  the  serious  and 
wilful  misconduct  of  his  employer  the  compensation  is 
doubled.  .\n  employee  cannot  waive  his  rights  to  com¬ 
pensation  under  the  act.  but  is  held  to  have  waived  his 
rights  under  the  common  law  unless  he  gives  notice  of  his 
intention  to  rely  upon  them  instead  of  upon  the  provisions 
of  the  act. 

The  act  creates  what  is  called  the  Industrial  .Accident 
Board,  of  three  members  appointed  by  the  (-overnor,  with 
salaries  of  $6,000  each,  with  $500  additional  for  the  chair¬ 
man.  If  the  new  insurance  association,  or  a  liability  com¬ 
pany,  as  the  case  may  be,  and  an  injured  employee  cannot 
reach  an  agreement  as  to  compensation  for  an  accident, 
the  board  is  to  provide  for  an  arbitration  committee  of 
three,  of  which  one  of  its  own  members  is  chairman.  The 
decisions  of  such  committees  have  the  force  of  decrees  of 
the  Superior  Court.  All  employers  are  required  to  kec] 
records  of  all  injuries  to  employees,  whether  fatal  or  other 
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wise,  and  to  report  the  same  in  writing  to  the  Industrial 
Acr’4#‘nt  B0§fd  within  forty-eight  hours. 

wfc  following  analysis  of  legislation  of  1911  affecting 
jhting  interests,  in  addition  to  that  already  given,  ac¬ 
companied  the  executive  committee’s  report  and  was  in  its 
main  features  as  follows: 

Authorizing  the  town  of  Danvers  to  distribute  electricity 
in  North  Redding  and  Middleton.  This  act  does  not  invade, 
but  adopts,  the  principles  of  the  general  municipal  owner¬ 
ship  statute  and  affects  no  company  except  the  Middleton 
Electric  Light  Company. 

Requiring  the  burial  of  certain  wires  in  the  city  of  Bev¬ 
erly,  This  act  is  similar  to  those  relating  to  other  cities 
and  is  satisfactory  to  the  Beverly  Gas  &  Electric  Company. 

Requiring  the  Gas  and  Electric  Light  Commissioners  to 
include  the  names  and  addresses  of  officers  and  directors 
in  their  annual  report  of  lighting  companies. 

Providing  that  no  electric  light,  heat  or  power  company 
shall,  without  the  Legislature’s  consent,  transfer  its  fran¬ 
chise,  lease  its  works,  or  contract  with  any  party  to  carry 
on  its  works  except  when  so  authorized  ’oy  the  Gas  and 
Electric  Light  Commissioners  pursuant  to  a  previous  law. 

Requiring  that,  beginning  January,  1912,  and  for  five 
years  thereafter,  the  commissioner  of  wires  shall  prescribe 
3  miles  of  ‘‘main  streets"  outside  sections  of  Boston  al¬ 
ready  provided  for  and  2  miles  of  “side  streets’’  within 
which  wires  shall  be  placed  underground  or  removed. 
"Main  streets’’  are  defined  to  be  streets  on  which  trunk 
lines  of  wires  or  cables  are  located,  and  “side  streets’’  those 
which  run  into  such  main  streets.  The  act,  after  long 
negotiations,  was  finally  enacted  with  the  assent  of  all 
parties  interested. 

Providing  that  no  wires  for  the  transmission  of  elec¬ 
tricity  at  more  than  5000  volts  alternating  or  10,000  direct 
shall  after  June  30,  1913,  be  maintained  in  Boston  except 
under  ground. 

Modifying  the  existing  law  relating  to  political  adver¬ 
tisements,  which  forbade  any  lighting  company  or  a 
trustee  owning  a  majority  of  its  stock  contributing  to  the 
prevention  or  the  promotion  of  any  candidate’s  nomination 
or  election  for  public  office,  or  the  interests  of  any  political 
l)artv.  «)r  the  vote  on  any  measure  submitted  to  the  voters. 
By  the  above  act  such  corporations  or  their  trustees  may 
publish  paid  advertisements,  with  the  word  “advertise¬ 
ment”  attached,  when  under  a  referendum  the  question  of 
acquiring  any  of  the  property  or  business  of  the  company 
is  involved.  The  name  of  the  corporation  must  appear  as 
a  signature. 

Providing  that  money  lost  in  cash-recording  meters  by 
fire  shall  be  the  loss  of  the  lighting^  company. 

Providing  that  the  towns  of  Wakefield  and  Reading,  each 
of  which  has  a  municipal  electric-lighting  plant,  may  sup¬ 
ply  electricity,  each  in  the  other  town,  and  that  Wakefield, 
winch  has  also  a  gas  plant,  may  supply  gas  in  Reading. 

Amending  the  existing  law  relative  to  stationary  engi¬ 
neers  and  firemen  in  several  particulars. 

A  by-law  was  amended  by  the  association  making  the 
membership  fee  $20  for  each  company  and  the  basis  for 
levying  assessment  i  per  cent  of  the  “balance  of  electric 
manufacturitig  account”  of  each  company,  as  shown  by  the 
report  of  the  Gas  and  Electric  Light  Commission,  the 
maximum  assessment  for  any  company  to  be  $3,500.  Hith¬ 
erto  the  assessments  have  been  based  on  the  capital  stock 
and  bonds  of  the  member  companies,  and  the  maximum  was 
$3,000. 

The  following  officers  were  re-elected  for  another  year: 
President.  Mr.  C.  L.  Edgar,  Boston  Edison  and  amalga¬ 
mated  companies:  vice-president.  Mr.  C.  E.  Prichard, 
Lynn.  Beverly  and  Gloucester  companies;  vice-president. 
^Ir,  Albert  F.  Dow,  Fall  River  Electric  Light  Company. 
Other  members  of  the  executive  committee:  Messrs.  Fred¬ 
erick  S.  Pratt.  Lowell  Electric  Light  Corporation  and 
I'.dison  Companv  of  Brockton;  Robert  W.  Day.  United 


Electric  Light  Company,  of  Springfield;  Arthur  E.  Childs, 
Ayer,  Clinton,  Leominster,  Milford,  North  Adams,  North¬ 
ampton  and  Spencer  companies;  Alfred  B.  Tenney,  Fitch¬ 
burg,  Haverhill,  Malden,  Salem  and  suburban  companies; 
George  T.  Dewey,  Worcester  Electric  Light  Company; 
Joseph  W.  Stevens,  Greenfield  Electric  Light  Company. 


Fhiblic-Service  Commission  Law  of  Nevada. 

Under  the  authority  of  the  new  regulative  law  the  Pub¬ 
lic  Service  Commission  of  Nevada  has  prescribed  a  uni- 
ft)rm  system  of  accounts  for  electric  utilities  and  rules  and 
instructions  for  gas  and  electric  service. 

The  public-service  commission  law  makes  the  Railroad 
Commission  of  the  State  ex  officio  a  public  service  com¬ 
mission  for  the  regulation  and  control  of  commercial, 
private  or  municipal  heat,  light,  power,  water  and  sewerage 
])lants.  The  act  was  approved  on  March  23.  1911. 

Nothing  in  the  act  is  to  be  construed  as  vesting  judicial 
l)owers  in  the  commission  or  as  denying  to  any  one  the 
right  to  test  in  a  court  of  competent  jurisdiction  the  legal¬ 
ity  or  reasonableness  of  any  final  order  made.  Reasonably 
adequate  service  is  required  and  reasonable  and  just 
charges  must  be  made.  The  commission  may  in  its  discre¬ 
tion  value  the  property  of  the  companies  and  in  any  inves¬ 
tigations  for  this  purpose  may  avail  itself  of  information 
contained  in  assessment  rolls  of  counties  and  public  records 
of  various  branches  of  the  State  government.  Uniform 
accounts  shall  be  kept  and  the  commission  has  the  right  to 
examine  all  records.  Failure  to  report  for  a  period  of 
thirty  days  to  the  commission  in  accordance  with  the  law 
makes  any  officer,  agent  or  person  subject  to  a  fine  of  not 
less  than  $100  or  more  than  $500.  Each  day’s  refusal  shall 
constitute  a  separate  offense.  Schedules  shall  be  filed 
with  the  commission.  While  rebates  or  discriminations 
are  made  unlawful,  existing  contracts  shall  not  be  sus¬ 
pended  or  invalidated.  An  expert  engineer  may  be  em¬ 
ployed  at  a  salary  of  $3,600  per  annum  and  necessary 
traveling  expenses.  The  commission  may  employ  such 
other  experts  and  assistants  as  it  may  deem  necessary  and 
fix  their  compensation.  Disobedience  to  a  subpeena  com¬ 
manding  attendance  before  the  commission  shall  be  deemed 
a  c(,)ntenipt  of  the  court  and  punished  accordingly.  'I'he 
commission  shall  have  power  to  substitute  just  and  rea¬ 
sonable  rates  for  any  that  are  found  to  be  unreasonable  or 
unjustly  discriminatory. 

In  adopting  rules  and  instructions  for  gas  and  electric 
service  in  the  State  the  commission  gave  consideration  to 
the  rapidly  changing  conditions  to  which  the  electrical 
industry  is  subjected.  The  accuracy  of  an  electric  meter 
shall  be  determined  from  readings  taken  at  normal  operat¬ 
ing  load  and  at  10  per  cent  of  the  rated  capacity  of  the 
meter.  The  normal  load,  expressed  in  percentage  of  the 
total  connected  load  or  installation,  shall  be  classified  as  fol¬ 
lows:  Class  A.  residence  and  apartment  lighting  and  eleva¬ 
tor  service.  40  per  cent ;  Class  B.  factories  and  general  store 
lighting  and  power.  50  per  cent;  Class  C,  churches,  offices, 
theaters,  clubs  and  restaurants.  60  per  cent :  Class  1 ). 
saloons,  pumps,  air  compressors  and  ice  machines.  70  per 
cent;  Class  E,  sign  and  window  lighting,  blowers  and 
moving-picture  machines,  too  per  cent.  Two  per  cent  is 
tlie  permissible  limit  of  error.  In  addition  to  the  installa¬ 
tion  test  and  the  yearly  test  of  each  meter,  it  is  provided 
that  each  company  shall  make  a  test  upon  request  of  a 
consumer,  provided  the  request  is  not  made  more  fre¬ 
quently  than  once  in  six  months.  'I'he  commission  will 
make  tests  upon  application  and  payment  of  a  fee  of  $1.50. 
to  be  met  by  the  consumer  if  the  meter  is  correct  or  slow 
within  the  allowable  limit  or  by  the  company  if  the  meter 
is  fast  beyond  the  limit  fixed.  Each  company  is  required, 
to  maintain  a  record  of  all  interruptions  of  service.  Each 
company  supplying  energy  on  constant-potential  systems 
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shall  maintain  a  standard  average  voltage  as  measured  at 
any  consumer’s  cut-off,  which  shall  remain  constant  from 
day  to  day  and  vary  during  any  one  day  by  an  amount  not 
more  than  6  per  cent  of  the  minimum  value.  It  is  prob¬ 
able  that  a  closer  regulation  may  he  required  in  the  future. 
The  commission  recognizes  that  it  may  he  some  time  before 
all  the  companies  may  find  it  possible  to  meet  these  re- 
(luirements  and  in  such  ca.ses  conference  is  to  be  held  with 
the  commission.  Companies  are  to  inform  consumers  upon 
reque.st  as  to  the  specific  conditions  under  which  efficient 
and  economical  illuminating  service  may  be  secured  from 
the  system.  Where  local  conditions  would  make  a  literal 
enforcement  of  the  rules  an  unwarranted  burden  to  a 
utility  or  consumer,  application  should  be  made  to  the 
commi.ssion  for  a  n.odification.  The  rules  are  to  go  into 
effect  on  Sept.  3. 

rile  uniform  classification  of  accounts  for  electric  utili¬ 
ties  pre.scribed  by  the  Nevada  commission  says  it  is  desired 
that  the  companies  conform  their  accounts  to  the  system  at 
their  earliest  possible  convenience.  In  order  that  the  sys¬ 
tem  may  meet  in  a  most  satisfactory  manner  the  needs  of 
the  electric  interests,  consistent  with  the  requirements  of 
the  law,  it  is  urged  that  all  companies  which  are  unable  to 
conform  to  the  accounts  communicate  with  the  commis¬ 
sion.  stating  their  reasons  and  explaining  how  full  a  com¬ 
pliance  can  be  made.  A  note  under  the  operating  expen.se 
account  says  that  in  case  any  utility  finds  it  impossible  or 
impracticable  to  keep  its  accounts  with  the  detail  pre¬ 
scribed.  it  should  petition  the  commission  for  authority  to 
consolidate  any  two  or  more  accounts,  accompanying  the 
petition  with  a  statement  of  the  rea.sons  for  its  position. 
Operating  expenses  are  divisible  into  two  classes,  operat¬ 
ing  and  maintenance.  (Operation  is  stated  to  mean  the 
"nse  ”  of  the  property  and  includes  labor,  materials  and 
supplies  and  expenses,  but  excludes  all  maintenance  items. 
Maintenance  is  stated  to  mean  “upkeep,”  and  should  cover 
all  expenditures  for  ordinary  repairs,  renewals  or  replace¬ 
ments  of  property  resulting  through  wear  and  tear,  or 
through  those  casualties  which  are  incidental  to  the  nature 
of  the  operation  and  which  are  necessary  in  order  to  keep 
up  the  productive  ca])acity  of  the  plant  to  its  original  or 
e(|uivalent  state  of  efficiency. 


New  York  Commission  News. 


rile  I’uhlic  Service  Commission.  Second  District,  has 
received  a  petition  from  the  Long  Island  Lighting  Com¬ 
pany  for  permission  to  construct  necessary  jioles  and 
appliances  for  the  furnishing  of  electricity  in  the  town 
of  Smithtown,  Suffolk  County,  and  authority  to  issue 
Sqo.ooo  in  5  per  cent  twenty-five-year  first-mortgage 
bonds  under  an  existing  mortgage ;  an  application  from  the 
Keeseville  Electric  Company  for  permission  to  construct 
a  transmission  line  and  exercise  franchises  for  the  sup¬ 
plying  of  electricity  in  the  towns  of  Jay,  Essex  County, 
ami  Ausable,  Clinton  C’ounty.  and  application  from  the 
Holton  Light  &  Power  Company  a.sking  authority  to  issue 
$12,500  common  capital  stock. 

.■\  complaint  has  been  received  from  Attorney  Thomas 
M.  Losie,  of  the  town  of  Elmira,  against  the  maintenance 
charge  exacted  by  the  New  York  Telephone  Company  to 
its  patrons  in  that  town.  The  complainant  states  that  the 
telephone  company  charges  a  flat  rate  to  its  subscribers 
within  the  city  limits  of  Elmira,  but  patrons  residing  be¬ 
yond  the  city  limits  are  required  to  pay  a  maintenance  rate 
over  and  above  the  regular  rate  for  each  fourth  mile  or 
fraction  thereof  distant  from  the  city  line.  Inasmuch  as 
the  service  rendered  the  patrons  in  and  outside  the  city 
limits  is  the  same,  complainant  alleges  that  discrimination 
exists.  He  also  alleges  that  the  city  limits  are  not  rea¬ 
sonable  and  equitable  starting  points  for  an  extra  mainte¬ 


nance  rate  for  the  reason  that  the  city  line  has  nothing 
whatsoever  to  do  with  telephone  service  or  the  cost  of 
same,  and  for  the  further  reason  that  the  past  experience 
of  the  company  has  not  proved  that  it  is  necessary  for  it  to 
make  such  extra  charge.  Complainant  also  contends  that 
the  New  York  Telephone  Company  is  writing  four-party 
and  two-party  residence  service  contracts  at  different  rates, 
and  that  both  services  are  identical  for  the  reason  that  the 
company  will  not  be  able  for  a  long  period  of  time  to 
operate  four-party  lines.  The  commission  is  asked  to 
enter  an  order  directing  the  telephone  company  to  discon¬ 
tinue  its  maintenance  charge  in  so  far  as  the  same  relates 
to  the  district  known  as  the  West  Water  Street  district  and 
Elmira  Heights  in  the  town  of  Horsehead.  The  com¬ 
plaint  has  been  served  upon  the  company  and  an  answer 
will  be  filed  within  twenty  days. 


Ohio  Commission  News. 


riie  (iratiot  &  Brownsville  Telephone  Company  has  filed 
a  complaint  with  the  Ohio  Public  Service  Commission 
against  the  Brownsville  Farmers’  Telephone  Company,  both 
of  Muskingum  County,  in  which  it  says  that  there  is  no 
l)ublic  need  for  another  system  in  that  community  and  that 
it  would  result  in  a  duplication  of  service.  The  Browns¬ 
ville  Farmers’  rdephone  Company  has  filed  an  answer  to 
this  complaint  to  the  effect  that  the  propo.sed  new  service 
will  be  of  very  material  benefit  to  the  people  and  stating 
that  the  service  of  the  other  company  is  not  up  to  the 
.standard.  It  also  states  that  its  business  was  begun  before 
the  enactment  of  the  new  public  utilities  law  and  that  its 
construction  work  has  been  under  way  for  some  time.  This 
is  the  first  case  brought  before  the  commission  under  which 
it  must  either  issue  or  refuse  a  certificate  of  public  neces¬ 
sity  to  a  company  desiring  to  build  a  .system  where  one  is 
already  in  use. 


Massachusetts  Commission  News. 


rile  Dedham  &  Hyde  Park  Gas  &  Electric  Light  Com¬ 
pany  has  petitioned  the  Massachusetts  Gas  &  Electric  Light 
Commissioners  for  permission  to  issue  additional  capital 
stock  to  the  amount  of  $14,200,  to  consist  of  284  shares  of 
the  par  value  of  $50  each,  to  be  issued  at  $60  per  share. 
The  purpose  of  the  increase  is  to  pay  for  extensions  and 
additions  to  its  mains,  services,  etc.,  and  to  provide  for 
further  extensions  and  enlargements.  The  present  capital 
stock  is  now  fixed  and  limited  at  $141,750. 

The  Ware  (Mass.)  Electric  Company  has  petitioned  the 
commission  for  permission  to  issue  $40,000  new  capital 
stock,  in  400  shares  of  the  par  value  of  $100  each.  The 
jmrpose  of  the  desired  increase  is  to  pay  floating  indebted¬ 
ness  for  new  constructions,  extensions  and  permanent  im¬ 
provements  already  made  and  for  further  development  of 
the  property.  The  present  capital  stock  of  the  company  is 
$40,000. 

The  commission  on  Aug.  22.  1911,  approved  the  Wey¬ 
mouth  Light  &  Power  Company’s  petition  for  the  approval 
of  an  issue  of  new  capital  stock  of  the  par  value  of  $210,000 
on  -account  of  additions  to  plant.  At  ^  the  same  time  it 
annulled  the  order  is.sued  Feb.  6,  1903,  which  approved  an 
issue  of  $25,000  of  capital  stock  and  $50,000  of  first-mort¬ 
gage  bonds.  The  proceeds  of  the  new  issue  will  be  to  pay 
for  additions  to  the  company’s  plant.  On  Feb.  6,  1903,  the 
board  approved  an  issue  of  250  shares  of  the  par  value  of 
$25,000  and  of  bonds  to  the  amount  -of  $50,000.  The  pro¬ 
ceeds  of  no  shares  of  this  stock  were  to  he  applied  to  the 
cost  of  installing  new  steam  and  electrical  equipment,  the 
imoceeds  of  140  shares  were  for  the  purpose  of  canceling 
an  equal  amount  of  coupon  notes  outstanding,  and  the 
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bonds  were  for  refunding  an  equal  amount  of  bonds.  At 
that  time  the  company  had  a  capital  stock  of  $50,000,  bonds 
of  $50,000  and  coupon  and  other  notes  of  $54,500.  No 
part  of  the  stock  or  the  bonds  approved  in  1903  has  ever 
been  issued,  but  extensive  additions  have  been  made  to  the 
company’s  plant.  The  expenditure  for  this  purpose  for 
the  year  ending  June  30,  1911,  has  been  about  $80,000.  The 
bonds  and  all  but  $7,000  of  the  coupon  notes  have  matured 
and  been  paid.  The  board  specifies  that  1700  shares  of 
the  new  stock  shall  be  applied  to  the  payment  of  an  equal 
amount  of  the  company’s  obligations  represented  by 
promissory  notes  outstanding  June  30,  1911. 


Wisconsin  Commission  News. 


On  Aug.  15  the  Railway  Commission  served  notice  on 
the  Milwaukee  Electric  Railway  &  Light  Company,  the 
Menomonie  Light  &  l•'uel  Company,  of  .Mennmonie.  and 
the  Eastern  Wisconsin  Railway  and  Light  Company,  of 
Fond  du  Lac,  that  after  the  e.xpiration  of  ten  days  from 
the  time  of  serving  the  notice  the  commission  will  proceed 
to  investigate  the  refusal  of  the  above  companies  to  com¬ 
ply  with  the  orders  of  the  commission  relative  to  rates  and 
service.  The  commission  states  that  it  has  made  repeated 
investigations  of  the  service  furnished  by  these  corpora¬ 
tions,  has  found  that  such  service  is  not  in  accordance  with 
law,  and  has  issued  orders  that  the  faults  be  corrected 
and  the  law  regarded.  To  these  orders  the  corporations 
have  paid  no  heed.  This  condition  of  affairs  has  existed 
long  enough  in  the  mind  of  the  commission  and  it  will 
endeavor  to  make  an  example  of  the  delinquent  corpora¬ 
tions.  The  results  of  the  investigations  made  within  the 
ne.xt  ten  days  will  determine  whether  or  not  proceedings 
will  be  begun  to  enforce  the  penalty  as  provided  in  tlie 
statute  for  non-compliance  with  the  commission’s  orders. 

riie  commission  has  authorized  the  La  Crosse  Indepen¬ 
dent  Telephone  Company  to  issue  400  shares  of  preferred 
stock,  of  the  par  value  of  $50  each.  This  stock  is  to  be 
sold  at  par  and  for  money  only.  Because  of  its  rapidly 
increasing  business  the  company  has  found  it  necessary 
to  build  a  new  and  larger  exchange  and  to  increase  its 
equipment  and  e.xtend  its  toll  service.  The  proceeds  to  be 
derived  from  the  sale  of  the  stock  are  to  be  used  toward 
paying  for  the  cost  of  laying  underground  conduit  and 
cable  to  the  new  building  and  for  extending  and  improving 
the  city  and  rural  systems. 


CURRENT  NEWS  AND  NOTES. 


Technical  Nomenclature  of  Lighting. — The  Inter¬ 
national  Photometric  Commission  has  appointed  a  com¬ 
mittee  to  consider  a  proposal  by  Prof.  A.  Blondell  relating 
to  the  nomenclature  of  lighting.  The  committee  includes 
Brodhun,  of  Germany;  Laporte,  of  France,  and  T’atterson, 
of  England. 

♦  ♦  ♦ 

Jovian  Headquarters  to  St.  Louis. — The  headquarters 
of  the  Sons  of  Jove,  together  with  all  records  and  para¬ 
phernalia  of  the  order,  have  been  removed  by  Secretarv 
FT  D.  Strickland  from  the  former  offices  in  the  Monadnock 
Block,  Chicago,  to  new  quarters  at  1412  Syndicate  Trust 
Building,  St.  Louis,  Mo.  Mr.  Ell  C.  Bennett,  manager  of 
the  Electric  St.  Louis  Magazine,  will  devote  part  of  his 
time  to  the  order  in  that  city.  An  enlarged  issue  of  the 
Jovian  Bulletin,  the  official  organ  of  the  Sons  of  Jove,  is 
planned  and  a  campaign  to  stimulate  interest  will  be  begun. 
^  * 

Electrical  Representation  on  International  Pho¬ 
tometric  Commission. — At  a  meeting  of  the  Interna¬ 


tional  Photometric  Commission  recently  held  in  Zurich  it 
was  voted  to  admit  to  membership  men  identified  with  the 
electrical  science  and  industry.  The  commission,  which 
was  founded  at  the  time  of  the  International  Gas  Engineer¬ 
ing  Congress  held  in  Baris  in  i()oo,  has  heretofore  di¬ 
rected  its  work  more  particularly  to  the  needs  of  the 
gas  industry.  The  proposition  for  electrical  representation 
came  from  Herr  Dettmar,  secretary  of  the  German 
National  Electrical  Association. 

♦  ♦  * 

International  Telephone  Lines  in  Europe. — A  bill 
concerning  the  establishment  of  telephone  communication 
between  Milan,  Zurich,  Basel,  Frankfort  and  Berlin  has 
been  passed  by  the  Italian  Parliament.  The  proposals  for 
the  new  lines  have  to  be  ratified  by  the  authorities  in  Ger¬ 
many,  Italy  and  Switzerland,  but  this  is  .said  to  be  a  mere 
matter  of  form,  and  construction  work  may  soon  com¬ 
mence.  The  shortest  course  between  the  different  places 
will  be  followed,  railway  lines  and  highroads  not  to  be 
considered  in  routing.  The  lines  from  Milan  to  Ba.sel  and 
from  Milan  to  Basel  and  Frankfort  will  probably  pass 
through  the  Simplon  and  go  via  Lausanne,  whence  the 
shortest  route  will  be  taken  to  Basel. 

♦  ♦  * 

.An  Aeroplane-Propeller  Test  Plant. — A  75-hp  ad¬ 
justable-speed  motor  is  used  by  the  Worcester  Polytechnic 
Institute  for  testing  aeroplane  propellers  in  its  new  ex¬ 
perimental  plant.  The  propeller  is  mounted  at  one  end  of 
a  centrally  pivoted  i6o-ft.  beam  and.  driven  by  the  motor, 
propels  the  beam  against  tlie  adjustable  resistance  inter¬ 
posed  by  paddles  which  can  be  let  down  into  tbe  water  of 
tbe  lake  in  which  the  plant  is  mounted.  1\)  simulate  flight 
conditions  further,  a  second  motor  will  be  installed  to  drive 
the  beam  at  a  tip  velocity  of  60  miles  per  hour.  The 
thrust  exerted  by  the  aeroplane  propeller  and  the  jmwer 
taken  to  drive  it  under  various  conditions  are  measured  by 
recording  instruments  on  the  rotating  beam. 

♦  *  ♦ 

Electric  Iron  Melting  in  Sweden. — A  report  on  ex¬ 
periments  in  the  reduction  of  iron  ore  in  electric  furnaces 
at  Trollhattan  has  been  made  by  the  Association  of  Swedish 
!  ron  Manufacturers,  which,  with  government  support,  car¬ 
ried  on  the  work.  The  results  showed  a  reduction  of  2.7 
tons  of  pig  iron  per  yearly  electrical  horse-power,  but  it 
is  thought  this  can  be  increased  to  3  tons.  The  consump¬ 
tion  of  carbon  electrodes  was  22.6  lb.  gross,  or  11.6  lb.  net. 
per  ton  of  iron,  and  816  lb.  of  coal  were  consumed  per  ton. 
On  the  basis  of  selling  price  of  product  the  experiments 
were  self-supporting.  In  view  of  the  successful  results  the 
government  has  proposed  to  raise  the  price  of  electrical 
energy  to  $13.40  per  kw-year;  the  ironmasters,  however, 
claim  that  the  business  will  be  unprofitable  at  any  rate 
exceeding  $10.72  per  kw-year. 

*  ♦  * 

Chicago  Sanitary  District  ,  Employees'  Salaries 
Held  Up. — .As  a  result  of  the  political  deadlock  between 
the  Harrison  and  anti-Harrison  members  of  the  board  of 
trustees  of  the  Sanitary  District  of  Chicago  the  July  pay¬ 
roll  of  the  district’s  employees,  totaling  $53,645,  still  re¬ 
mains  unpaid.  President  Smyth,  the  recently  elected  Har¬ 
rison  successor  of  Mr.  Robert  R.  McCormick,  a  month  ago 
ordered  discharged  thirty-seven  appointees  of  the  former 
administration,  among  them  several  electrical  employees. 
The  anti-Harrison  members  blocked  this  action  .and  in¬ 
sisted  that  these  men  continue  to  work.  Meanwhile  the 
president  has  held  up  the  payroll  of  the  entire  body  of 
employees,  declaring  illegal  any  payment  to  the  men  he 
discharged.  Discipline  of  the  district’s  staff  is  said  to 
have  suffered,  and  the  employees  are  badly  in  need  of 
their  salaries,  some  having  fallen  into  the  hands  of  loan 
sharks  to  tide  over  their  necessities. 
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CoLORAiK)  Sons  of  Jove. — The  Sons  of  Jove  of  Colo¬ 
rado  gave  a  theater  and  picnic  party  at  Denver  on  the 
afternoon  and  evening  of  Aug.  24,  part  of  the  object  be 
ing  to  add  to  the  fund  for  the  entertainment  of  visitors 
to  the  Jovian  National  Convention  in  Denver,  in  October. 
Tickets  to  the  value  of  $1,500  were  sold. 

♦  ♦  ♦ 

C.M.oRiFic  Power  St.vndard  for  Illumin.vting  G.\s. — 
The  International  Photometric  Commission  has  recom- 
nvended  that  the  calorific  value  of  gas  shall  express  also  its 
illuminating  power.  This  is  the  result  of  an  investigation 
by  a  committee,  of  which  Dr.  Burite,  of  Germany,  was  the 
chairman,  which  reported  that  the  calorific  power  e.xpresses 
accurately  the  energy  of  gas,  and  that  “the  determination 
of  illuminating  power,  in  the  actual  conditions  in  which 
gas  is  used,  ought  henceforth  to  be  regarded  as  useless." 

t  4<  ♦ 

District  Ki.ectric.vl  Service  in  C.\liforni.\. — The 
Pacific  Gas  &  Electric  Company,  of  San  Francisco,  supplies 
electrical  .service  to  158  cities  and  towns  in  twenty-six 
counties  in  California  having  an  aggregate  population  of 
1.08(^.790,  or,  without  San  Francisco,  Oakland  and  Berke¬ 
ley,  a  population  of  367.790.  The  area  covered  is  half  that 
of  .New  England;  The  company  employs  3500  men  and 
has  eleven  hydroelectric  and  three  steam-driven  plants  and 
eighteen  gas  works.  Gas  is  supplied  to  a  population  of 
<^8,<)()o. 

♦  *  ♦ 

l.os  Angei.es  Fi.ectkical  Festival. — The  electric  com¬ 
panies  of  I.os  Angeles,  Cal.,  have  organized  for  the  pur¬ 
pose  of  holding  an  electrical  exposition  at  Fiesta  Park  for 
two  weeks,  Nov.  25  to  Dec.  9.  An  executive  committee, 
headed  by  Messrs,  il.  B.  Woodhill,  C.  S.  Walton  and  J.  F. 
McDonald,  has  been  appointed  to  formulate  plans.  Eastern 
companies  will  be  invited  to  e.xhibit.  The  site  selected  in¬ 
cludes  about  90,000  s(j.  ft.  and  the  display  is  estimated  to 
cost  $icxi,ooo.  Mr.  Woodhill  is  chairman  of  the  com¬ 
mittee. 

Colorado  Electric  Clch. — On  Friday,  .\ug.  24,  the 
Colorado  Electric  Club  opened  its  1911-12  season,  by  a 
dinner  at  El  Jebel  Temple  to  Hon.  R.  W.  Speer,  Mayor 
of  Denver,  u])()n  occasion  of  his  return  from  a  European 
trip  in  comjiany  with  the  Bureau  of  University  Investi¬ 
gation  of  the  Boston  Chamber  of  Commerce.  Mayor  Speer 
has  been  appointed  chairman  of  the  sub-committee  of  the 
Bureau  on  Municipal  .\ffairs.  on  which  subject  he  gave  a 
talk.  Hon.  Willis  V.  Elliott  introduced  the  si)eaker.  The 
occasion  formed  a  part  of  an  advance  publicity  campaign 
for  the  Colorado  Tdectrical  Show,  on  Oct.  14-21.  at  the 
Denver  .Xuditorium. 

♦  ♦  ♦ 

To  IWESTKiATE  ClIU  AI.O  DkAINAC.E  CaNAI.'s  TT'FECT  ON 

L.\ke  .Mii  iiUiAN  S  T'ri'it  Ckoi’. — Official  recognition  is  now 
to  be  accorded  the  claims  put  forth  by  Michigan  fruit  grow¬ 
ers  that  the  opening  of  the  Chicago  Drainage  Canal  by  with¬ 
drawing  water  at  the  lower  end  of  Lake  Michigan  causes 
cold  currents  to  flow  down  from  the  Straits  of  Mackinac,  af¬ 
fecting  the  climate  of  Michigan.  Illinois  and  Wisconsin  fruit 
belts  and  damaging  crops.  Tn  accordance  with  a  provision  in 
the  Rivers  and  Harbors  bill  of  the  last  Congress  Col.  C.  M. 
Townsend,  of  the  I’nited  States  Thigineering  Corjis,  and  a 
statV  of  assistants  on  board  the  steamshi])  Jiancock  jilan  a 
com])lete  investigation  of  the  temperatures,  currents  and 
depths  of  Lake  Michigan,  which  will  be  compared  with  the 
results  of  earlier  investigations.  few  minutes’  exercise 
with  pencil  and  i)a])er  reveals  the  interesting  fact  that  the 
“^outherlv  current  in  the  lake  due  to  the  (luantity  of  water 
being  taken  by  the  Drainage  (.'anal  reaches  the  velocity  of 
about  0.000085  mile  per  hour,  at  which  rate  the  time  taken 
bv  a  given  gallon  of  water  to  fl<*w  from  Mackinac  to  the 


Chicago  entry  would  be  about  4,118,000  hours,  or  400  years 
— probably  time  enough  for  it  to  become  well  acclimated  to 
the  few  degrees’  difference  in  temperature  between  the 
ends  of  the  lake. 

*  ♦ 

The  Horn  Lightning  Arrester. — A  Nevada  mining 
newspaper  furnishes  the  following  not  unintelligent  ac¬ 
count  of  the  horn  lightning  arrester:  “While  waiting  for 
supplies  to  finish  up  his  job  of  connecting  the  substation  of 
the  power  company  with  the  machinery  at  the  Nevada 
Wonder  shaft  Mr.  Halpenny  has  kept  busy  making  im¬ 
provements  about  the  plant.  The  most  conspicuous  and 
probably  the  mo.st  important  job  is  the  installation  of  a 
lightning  arrester.  It  is  a  curious  thing  in  appearance 
and  anyone  with  half  a  mechanical  eye  could  tell  that  it 
is  a  lightning  arrester,  because  it  couldn’t  possibly  be  any¬ 
thing  else.  It  is  mounted  on  staging  at  the  rear  of  the 
power  station  and  consists  of  a  curious  system  of  wiring 
and  six  long,  slightly  curved  pieces  of  small  iron  pipe. 
The  idea  is,  as  nearly  as  the  lay  mind  can  grasp  it,  that 
when  a  bolt  of  lightning  attaches  itself  to  the  wire  it  will 
follow  it  till  it  finds  a  good  jumping  off  place.  These 
great  horns  of  iron  pipe,  pointing  toward  the  sky,  are  good 
conductors  as  far  as  they  go,  and  when  the  lightning  comes 
along  it  follows  the  line  of  least  resistance.  Three  of  the 
horns,  near  their  bottoms,  are  near  but  do  not  touch  those 
connected  with  the  three  main  lines.  The  current  or 
lightning  bolt  jumps  across  this  space,  follows  the  detached 
gas-pipe  horn  upward  toward  its  tip.  and.  having  no  other 
place  to  go,  just  goes  out  into  the  sky,  whence  it  came.“ 

♦  ♦  ♦ 

Electric  Motors  for  Logging. — Donkey  engines  driven 
by  electricity  are  now  used  in  logging  operations  in  the 
Spokane  (Wash.)  district  and  it  is  planned  to  extend  their 
use  to  forests  in  other  parts  of  the  Pacific  Slope  and  inter¬ 
mountain  country.  The  first  electric  “donkey  engines"  to 
be  used  in  the  Northwestern  forests,  at  Potlatch,  Idaho, 
are  built  on  lines  originated  by  Mr.  E.  P.  Barry,  electrical 
engineer,  of  the  Potlatch  Lumber  Company,  who  for  ex¬ 
perimental  purposes  converted  a  steam  donkey  machine  by 
gearing  the  motor  to  the  position  formerly  occupied  by  the 
boiler.  A  motor-driver  compressor  supplies  air  for  the  sig¬ 
nal  whistle.  The  apparatus,  specially  built  for  severe 
service,  is  of  150  hp,  three  phase,  550  volts,  60  cycles,  435 
r.p.m..  ecjuipped  with  a  current-limiting  device,  and  handles 
an  average  of  35.000  ft.  of  logs  a  day.  Ten  engines  to 
handle  from  300,000  ft.  to  500,000  ft.  a  day  will  be  installed 
to  replace  steam  engines.  In  the  latter  case  the  transmis¬ 
sion  lines  will  always  be  in  the  rear  of  the  logger  and  con¬ 
sequently  built  over  logged-off  land.  A  portable  substa¬ 
tion  consisting  of  a  three-phase  transformer  of  150-kw 
capacity  will  be  placed  at  a  convenient  point  for  stepping 
down  the  voltage  from  ii,o<x)  to  550,  a  steel-armored  cable 
running  to  the  motor  on  the  logger,  this  cable  being  in 
sections  to  allow  the  logger  being  warped  out  up  to  a  dis¬ 
tance  of  1800  ft.  from  the  substation.  Mr.  Barry  is  also 
interested  in  the  electrification  of  logging  roads.  While, 
he  .says,  the  first  cost  of  an  electric  road  is  high  in  com¬ 
parison  with  a  steam  road,  varying  from  two  and  a  half  to 
three  times  in  initial  outlay,  owing  to  the  expense  of  poles, 
insulators,  trolley  lines,  transformers,  rail  bonding  and 
the  labor  involved  in  installing  the  apparatus,  the  mainte¬ 
nance  costs  are  much  less.  Delays  through  break-downs 
have  decreased  one-third  since  adopting  electric  drive  or  a 
road  previously  operated  by  steam.  The  average  cost  of 
electric  locomotives  is  from  $11,000  to  $16,000.  dependent 
on  size  and  capacity,  about  the  same  as  for  steam  locomo¬ 
tives.  A  great  advantage  of  electric  drive  is.  he  says,  the 
fact  that  through  it  the  large  quantities  of  fuel  now 
burned  as  refuse  by  every  lumber  mill  can  be  utilized. 
Many  thousands  of  horse-power  are  thus  wasted  ever\ 
vear. 
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NORTHWESTERN  TERMINAL  IN  CHICAGO. 

Lighting,  Heating,  Ventilation,  Motor  Applications  and 
Various  Miscellaneous  Utilities. 

IN  ;i  preceding  article  tile  power  plant  and  electrical  dis¬ 
tribution  of  the  new  passenger  terminal  of  the  Chi¬ 
cago  &  Northwestern  Railway  Company  in  Chicago 
v\ere  described  at  some  length.  It  is  the  present  intention 
to  describe  the  interesting  and  extensive  application  made 
of  the  electrical  and  mechanical  energy  obtained  from  the 
power  plant.  It  may  be  well  to  preface  the  account  by 
saying  that  the  terminal  covers  three  full  city  blocks 
bounded  by  West  Lake,  North  Canal,  West  Madison  and 
•North  Clinton  Streets,  exclusive  of  a  triangular  block  on 
the  north  side  of  West  Lake  Street  and  also  bounded  by 
•Milwaukee  .Avenue  and  North  Clinton  Street.  This  tri- 


GENERAL  LIGHTIKG  FEATURES. 

1  ungsten  lamps  are  used  throughout  for  the  lighting  of 
the  main  building.  With  but  few  exceptions  the  lamps 
are  of  the  150-watt  or  250-watt  size.  The  public  space  on 
the  ground-Hoor  level  and  the  main  waiting-room  on  the 
track-elevation  floor  are  two  of  the  most  brilliantly  lighted 
rooms  in  any  railway  terminal  or  public  institution  any¬ 
where.  As  shown  in  Fig.  3,  the  fixtures  in  the  public  space 
on  the  ground  floor  are  extremely  simple.  They  consist 
of  white  opal  globes  18  in.  in  diameter,  each  one  in  the 
ceiling  of  each  bay  containing  four  loo-watt  lamps.  These 
lamps  are  arranged  on  two  circuits  so  that  50  per  cent  of 
the  lighting  can  be  utilized  if  desired.  In  addition  to  this, 
various  sections  of  the  room  can  be  turned  on  or  off  as 
needed. 

ILLUMINATION  OF  MAIN  WAITING-ROOM. 

Indirect  lighting  is  used  to  a  great  extent  in  the  main 
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Fig.  1 — View  In  Main  Waiting-Room,  Showing  Manner  of  Lighting  Vaulted  Celling 


angular  block  contains  the  power  plant.  Fig.  2  is  an  ex¬ 
terior  view  show'ing  the  imposing  faqade  of  the  main 
building  on  Madison  Street.  This  Madison  Street  front 
is  320  ft.  wide,  while  the  terminal  extends  north  1450  ft. 
to  the  tip  of  the  triangular  lot,  marked  by  the  power-house 
chimney.  The  terminal  tracks  are  elevated  and  the  cross¬ 
streets,  West  Washington  Street,  West  Randolph  Street 
and  West  Lake  Street,  go  beneath  the  tracks.  The  ex¬ 
terior  walls  of  the  main  building  are  of  granite  and  are 
continuous  with  the  inclosing  walls  of  the  train  shed,  which 
are  of  gray  brick.  This  gives  to  the  entire  terminal  the 
external  appearance  of  one  mammoth  building.  After  be¬ 
ing  under  construction  for  two  years  and  a  half  the  ter¬ 
minal  was  put  into  service  on  June  3,  1911.  It  is  very 
handsomely  and  completely  equipped.  The  expenditure  for 
the  power  plant  and  appurtenances  installed  in  this  build¬ 
ing  was  alone  $1,500,000. 


waiting-room,  shown  in  Fig.  5.  Along  the  ledges  running 
along  the  north  and  south  sides  of  the  room  at  an  elevation 
of  46  ft.  above  the  floor  are  placed  concealed  lamps.  The 
ledges  are  10  ft.  wide  and  each  one  is  divided  into  seven 
spaces  by  the  arches  supporting  the  barrel  roof,  in  the 
manner  shown  in  Figs,  i  and  5.  In  each  of  these  sec¬ 
tions  there  are  thirty  250-watt  lamps,  each  with  an  Alba 
glass  shade  set  at  the  proper  angle  to  obtain  the  greatest 
amount  of  reflected  light  from  the  ceiling.  Lamps  and 
globes,  shown  in  Fig.  i,  are  mounted  on  a  special  frame, 
being  adjusted  so  as  to  vary  the  angle  at  which  the  light 
strikes  the  ceiling,  which  at  its  highest  point  is  82  ft.  above 
the  floor.  On  both  ledges  there  is  a  total  of  420  lamps,  or 
the  equivalent  of  70,000  cp.  It  should  be  explained  that 
the  ceiling  is  made  of  guastavino  to  give  a  soft,  even  dis¬ 
tribution  over  the  entire  surface  an»l  is  very  effective  and 
pleasing. 
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Fig.  4 — One  of  the  Bronze  Lamp  Standards  In 
Main  Waiting-Room. 


floor  level  and  the  other  in  the  main  waiting-room  on  the 
floor  above.  From  these  points  are  controlled  the  lighting 
in  the  main  public  space,  the  street  lamps  about  the  build¬ 
ing,  the  lamps  in  the  main  waiting-room  and  in  the  con¬ 
course  and  the  end  of  the  train  sheds  between  the  con¬ 
course  and  track  bumpers.  Fig.  lo  shows  a  typical  cut-out 
cabinet,  this  one  being  in  the  train  concourse.  It  may  be 
mentioned  here  that  the  lighting  of  the  main  waiting-room 
is  controlled  in  sections,  so  that  a  number  of  combina¬ 
tions  for  partial  lighting  may  be  obtained. 

The  lighting  of  the  under-track  portions  of  the  termi¬ 
nal  is  the  same  as  that  of  the  basement  of  the  station 
building,  250-watt  units  with  Alba  shades  being  used,  ex¬ 
cept  in  such  places  as  carriage  driveways  and  automobile 
spaces,  where  loo-watt  lamps  are  employed.  In  the  sub¬ 
ways  or  street  crossings  under  the  elevated  tracks  100- 
watt  lamps  with  shades  and  specially  made  guards  are 
used.  These  guards,  hinged  at  the  top  and  fastened  at 
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course  and  the  incoming  baggage-room  on  the  ground- 
level  floor.  These  are  made  up  with  a  specially  designed 
shock  absorber,  plain  conduit  stem  with  spun-zinc  canopy 
and  cast-zinc  weatherproof  socket,  each  250-watt  lamp  be¬ 
ing  equipped  with  an  Alba  shade  with  but  few  exceptions. 
A  single  unit  was  placed  in  each  bay  as  near  as  the  steel 
construction  would  permit,  and  this  arrangement  has  been 
so  carefully  worked  out  as  to  give  an  even  distribution  of 
light  over  the  entire  floor  space. 

Many  of  the  main-building  fixtures  are  notably  hand¬ 
some,  as  may  be  judged  by  the  newel-post  lamp  support 
shown  in  Fig.  9.  Here  the  uprights  are  of  bronze  with 
characteristic  terminal  ornamentation  in  relief,  while  the 
bowl .  is  of  alabaster.  The  latter  contains  three  60-watt 
lamps. 

REMOTE  CONTROL. 

One  feature  of  the  lighting  to  be  noted  particularly  is 
that  in  all  large  spaces  the  circuits  are  operated  by  re¬ 
mote-control  switches  brought  into  action  by  momentary- 
contact  push-button  switches  located  in  the  two  informa¬ 
tion  bureaus,  one  being  in  the  public  space  on  the  ground- 


station  has  been  opened  it  has  been  found  that  this  light¬ 
ing  is  quite  sufficient  without  the  use  of  brackets  to  illu¬ 
minate  all  of  the  minor  staircases  throughout  the  building. 
Special  fixtures  were  also  designed  for  lighting  the  base¬ 
ment,  the  baggage  storage-room  under  the  train  con- 


handsome  standards.  Four  of  these,  as  seen  in  Fig.  5, 
are  at  the  west  end  of  the  room  and  there  are  four  others 
at  the  east  end.  A  nearby  view'  of  one  of  the.se  standards 
is  shown  in  Fig.  4.  Each  of  the  standards  and  lighting 
fixtures  supports  lamps  giving  about  1880  cp,  the  lamps 
being  loo-watt  and  150-watt  in  size. 

INDIRECT  LIGHTING  AND  SPECIAL  FIXTURES. 

(ienerally  speaking,  the  lighting  throughout  the  termi¬ 
nal  station  is  direct.  How'ever,  special  treatment  has  been 
given  to  the  women’s  waiting-room  and  the  women’s  tea¬ 
room  (Fig.  6)  and  to  the  dining-room  (Fig.  7).  In  each  of 
these  cases  indirect  or  reflected  lighting  is  used,  the  pic¬ 
tures  indicating  clearly  the  kind  of  fixtures  employed.  In 
the  barber  shop  on  the  track-level  floor  indirect  lighting  has 
been  provided  with  the  addition  of  direct  lighting  for  the 
mirrors,  as  well  as  lamps  in  brackets  along  the  wall.  The 
arrangement  here  is  such  as  to  keep  the  direct  rays  of 
light  out  of  the  line  of  vision  of  any  one  in  the  barber 
chairs.  Fig.  8  shows  the  simple  type  of  fixtures  adopted 
for  the  train  concourse.  Where  direct  lighting  is  used 
Alba  globes  or  Alba  deep-bowl  shades  are  employed  with 
but  few  exceptions,  such  as  in  the  corridors  in  the  office 
portin’!  of  the  main  building,  where  the  diffusing  Alba 
shade  is  installed. 

Special  fixtures,  in  wall  recesses,  covered  with  a  glass 
front  and  near  the  floor,  have  been  designed  and  installed 
for  throw'ing  light  directly  on  stair  landings.  Since  the 


Fig.  3 — View  Showing  Lighting  of  Public  Space  on  Ground-Floor 

Level. 


Supplementing  the  indirect  lighting  of  the  main  waiting- 
room  there  are  splendid  fixtures,  as  shown  in  Figs.  1  and 
5,  hanging  from  the  soffits  between  the  columns  of  both 
the  north  and  south  sides  under  the  ledges  heretofore  men¬ 
tioned.  In  addition  to  this  the  room  is  supplied  with  eight 


Fig.  2—  Exterior  View  of  Northwestern  Railway  Terminal  In  Chi 
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the  bottom  with  a  small  Yale  lock,  serve  the  double  pur¬ 
pose  of  preventing  lamps  from  being  stolen  and  avoiding 
breakage  by  teamsters’  whips. 

SPECIAL  AND  STREET  LIGHTING. 

Special  lighting  provision  has  been  made  in  the  post¬ 


globe  containing  a  60-watt  lamp,  making  a  total  of  360 
watts  for  each  post.  In  all  there  are  fifty-three  lamp- 
posts  in  addition  to  the  four  large  standards  in  front. 

Considering  the  whole  terminal,  there  are  perhaps  50®^ 
tungsten  lamps  connected,  mostly  of  large  size.  In  addi¬ 
tion,  about  350  tungsten  lamps  are  used  for  the  street 


-Main  Waiting-Room,  Looking  West. 


Fig.  7 — Day  View  In  Dining-Room. 


office  substation,  on  the  street  level  of  the  terminal,  north 
of  Washington  Street.  The  main  wagon  drive  is  illumi¬ 
nated  by  about  thirty-five  Cooper  Hewitt  mercury-vapor 
lamps.  In  the  post  office  proper  the  general  illumination 
is  carried  out  in  the  same  manner  as  in  other  under-track 
portions  of  the  terminal,  but  in  addition  there  have  been 
provided  over  the  sorting  cases  small  12-volt  tungsten 
lamps  operated  nine  in  series. 

Special  attention  has  been  given  to  street  lighting  about 
the  terminal.  The  architects  designed  special  posts  or 
standards,  those  on  the  Madison  Street  front  of  the  build¬ 
ing  being  especially  large  and  ornamental,  while  those  for 
the  sidewalk  lighting  on  Canal  Street,  Clinton  Street  and 
Milwaukee  Avenue  are  more  simple  in  design,  but  quite 
artistic.  The  four  large  standards  in  front  of  the  main 
entrance  on  Madison  Street  each  support  seven  globes 
containing  thirteen  lamps.  Three  150-vvatt  lamps  are 
placed  in  the  30-in.  globe  at  the  top.  There  are  also 
four  smaller  globes  near  the  top,  each  containing  a  100- 


lighting,  while  provision  is  also  made  for  lighting  the 
terminal  yards  and  approaches  north  of  the  train  sheds, 
where  tungsten  clusters,  on  poles  or  brackets  will  be  used. 

LIGHTING  OF  STANDING  TRAINS. 

Carefully  designed  equipment  has  been  provided  for  the 
lighting  of  trains  standing  in  the  train  shed.  At  the  end 
of  each  track  there  are  one  or  more  train  reels  suspended 
overhead  and  containing  a  length  of  insulated  cable  con¬ 
nected  to  the  iio-volt  train-lighting  circuits  from  the 
power  house  at  one  end  and  at  the  other  provided  with  a 
suitable  plug  to  be  inserted  in  a  receptacle  to  make  con¬ 
nection  with  the  car  wiring.  By  the  insertion  of  this 
plug  connection  is  made  so  that  the  lamps  and  electric 
fans  of  the  trains  are  operated  while  the  train  is  at  rest 
in  the  station. 

Inasmuch  as  the  train  lighting  is  carried  out  on  the 
iio-220-volt  three-wire  system,  an  ingenious  application 
has  been  made  to  detect  any  unbalancing.  Ammeter  stands 
are  provided  with  small  Weston  instruments  connected  in 


Fig.  6 — View  In  Women’s  Tearoom. 


Fig.  8 — View  of  Train  Concourse. 


watt  lamp,  and  lower  down  on  the  standard  two  globes  such  a  way  as  to  show  by  the  deflection  of  the  pointer 
each  containing  three  60-watt  lamps,  making  a  total  of  whether  any  particular  train  being  supplied  with  energy 


1210  watts  for  each  standard.  The  other  street  posts  are 
equipped  with  three  60-watt  lamps  in  a  20-in.  globe  at 
the  top,  while  from  each  of  three  brackets  depends  a  12-in. 


causes  an  unbalance  of  the  system.  If  this  is  so,  the  con¬ 
nections  may  be  changed  quickly  so  that  the  train-lighting 
load  may  be  practically  balanced.  The  capacitv  of  the 
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train-liglitiny  .system  is  lor  the  smiultaneuus  su])ply  of  elec¬ 
trical  energy  to  six  trains,  each  taking  25  kw. 

With  2400  amp  supplied  to  the  main  building  for  lamps 
and  motors,  the  lighting  load  is  so  well  balanced  that  the 
maximum  unbalance  amounts  only  to  about  60  amp.  How¬ 
ever,  two  duplicate  balancing  sets  are  placed  in  the  switch- 


into  a  common  return  running  back  to  the  power  house, 
except  that  an  independent  return  is  run  from  the  main 
building. 

The  exhaust  from  engines  and  other  steam-driven  ma¬ 
chinery  in  the  power  house  is  utilized  for  heating  purposes 
and  is  supplemented  at  the  main  building  by  exhausts  from 
the  elevator  pumping  machinery  and  the  pumps  used  in 
connection  with  the  heating  system.  During  the  summer 
months  the  exhaust  from  the  elevator  pumps  is  utilized  for 
the  heating  of  water  for  the  kitchen  and  toilet-rooms,  etc., 
thus  allowing  the  service  mains  from  the  power  house  to  l)e 
cut  out.  In  operation  it  has  been  found  that  it  is  possible 
to  utilize  the  excess  supply  of  exhaust  from  the  elevator 
pumping  machinery  during  the  summer  time  by  opening 
the  valves  in  one  of  the  14-in.  mains  connecting  with  the 
power  house,  the  steam  passing  back  through  this  and  being 
used  in  the  exhaust  steam  turbine,  this  pipe  acting  as  a 
regenerator. 

Mechanical  ventilation  is  provided  in  very  complete  de¬ 
tail,  electrically  operated  fans  supplying  outside  air  which 
is  heated,  if  necessary,  and  also  washed.  'Phe  main  venti¬ 
lating  plant  for  the  main  building  is  located  in  the  base¬ 
ment  underneath  the  Madison  Street  front.  The  fans  are 
all  of  the  Sirocco  design  and  are  driven  by  Sprague  motor.s. 
The  air-washing  machines  are  of  special  design  and  the 
success  of  t,he  ventilating  plant  was  well  attested  during  the 
extremely  warm  weather  of  the  early  summer  of  this  year. 
At  that  time  the  temperature  of  the  main  waiting-room  and 
the  public  space  on  the  track-level  floor  was  from  10  deg. 
to  15  deg.  lower  than  the  temperature  of  the  outside 
air. 

The  air  is  exhausted  from  all  ventilated  portions  of  tlu- 
building  by  fans  located  on  the  fourth  story,  there  being 
three  installations  similar  to  the  delivery  fans  in  the  base¬ 
ment.  Fig.  12  shows  an  installation  of  exhaust  fans,  also, 
on  the  left,  electric  motors  operating  dumb-waiters.  All  of 
these  fans  are  motor-driven  and  are  operated  by  remote- 
control  from  panelboards  at  each  individual  fan  installa¬ 
tion  in  the  basement.  A  small  Weston  ammeter  connected 
with  each  exhaust  fan  motor  on  the  fourth  floor  indicates 
that  that  fan  is  operating.  The  motors  are  of  the  variable - 
speed  type,  and  it  is  expected  that  they  will  be  operated  at 
their  normal  speed  during  the  winter  months  and  at  a 


Fig.  9 — Newel-Post  Lighting  Fixture. 

board  room  in  the  basement  of  the  main  building,  as  shown 
in  Fig.  II.  These  balancers  also  take  care  of  the  balancing 
of  the  train-lighting  load,  to  which  reference  has  just  been 
made. 

SEARCHLIGHT  AND  CLOCK  DIAL  ILLUMINATION. 

Above  the  train  shed  over  the  east  entrance  to  the  Wash¬ 
ington  Street  subway  there  has  been  installed  one  of  the 
most  unusual  features  of  the  building  in  the  shape  of  a 
permanent  searchlight  with  a  perpendicular  beam  intended 
to  advertise  the  location  of  the  Northwestern  Station  all 
over  the  downtown  section  of  the  city.  A  General  Electric 
24-in.  searchlantern  is  placed  in  the  clock  machinery  room 
at  this  point.  It  is  set  so  that  the  beam  of  light  is  projecteil 
horizontally.  A  mirror  is  provided  so  that  the  light  is 
deflected  upward  in  a  vertical  position. 

Each  of  the  towers  of  the  main  building  contains  a  clock 
tlial  10  ft.  in  diameter.  There  are  also  other  clocks  of  the 
same  size  on  the  train-shed  walls.  Each  of  these  clock 
dials  is  electrically  illuminated  by  twenty-four  carbon-fila¬ 
ment  lamps  of  16  cp  each.  These  lamps  are  placed  behind 
the  dials  and  arranged  on  a  ring  support  in  such  a  manner 
that  any  one  of  them  can  be  reached  for  renewal  by  moving 
the  supporting  ring  which  turns  on  rollers  placed  about  its 
outside  rim.  It  may  be  added  that  the  hands  of  these  large 
clocks  are  driven  by  small  electric  motors. 

HEATING  AND  VENTILATION. 

rile  entire  heating  system  throughout  the  terminal  is  a 
vacuum  system,  this  permitting  of  utilizing  all  of  the  ex¬ 
haust  steam  from  the  engines  and  other  steam-driven  ma¬ 
chinery.  The  surplus  is  used  in  the  exhaust-steam  turbine 
in  the  power  house,  as  noted  in  the  preceding  article.  Two 
14-in.  pipes  are  installed  for  transmitting  exhaust  steam 
from  the  power  house  to  the  main  building.  These  pipes, 
together  with  a  5-in.  high-pressure  steam  pipe  for  the  ele¬ 
vator  pumps,  are  carried  in  a  runway  above  the  train  shed 
on  the  Clinton  Street  side  of  the  terminal.  The  terminal  higher  speed  during  the  summer,  the  latter  being  accom- 
property  being  divided  by  tlie  intersecting  streets  into  prac-  plished  by  field  weakening.  The  same  method  of  control 
tically  four  sections,  it  was  necessary  to  treat  each  section  is  applied  to  the  motor-driven  centrifugal  pumps  circu- 
as  a  separate  building  so  far  as  the  return  end  of  the  heat-  lating  the  water  for  washing  the  air.  All  register  faces 
ing  system  was  concerned.  Each  block,  therefore,  has  its  for  heating  and  ventilating  openings  in  public  spaces  are 
own  duplicate  set  of  vacuum  pumps,  although  these  deliver  of  solid  bronze. 


Fig.  10 — Cutout  Cabinet  In  Train  ConcourM. 
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MOTOR  APPLICATIONS. 

I'llcctric  iiu)tor>  witli  a  total  rating  ot  <>3^' j  lip  arc  in¬ 
stalled  in  the  terminal.  They  range  in  size  from  i'/2  hp  to 
75  hp  and  are  used  for  driving  pumps,  fans,  hoists,  elevators 
and  various  other  mechanisms.  I'he  elevators  in  the  main 
station  building  are  hydraulic,  but  there  are  ten  electric  ele¬ 
vators  in  the  under-track  portion  of  the  terminal.  These 
are  located  north  of  Randolph  .Street,  and  eight  of  them 
are  for  outgoing  baggage  and  c.xpress  and  two  for  mail 
matter.  The  lift  is  about  19  ft.  and  the  elevator  mechan¬ 
ism,  which  is  of  the  Otis  drum  type,  is  equipped  with  a 
25-hp  motor. 

Four  mail  conveyors  are  placed  between  tracks  in  the 
train  shed  and  so  arranged  as  to  permit  of  readily  unload¬ 
ing  mail  from  the  cars,  dropping  it  into  these  conveyors  at 
any  point  where  the  car  to  be  unloaded  may  stand.  The 
mail  sacks  are  delivered^to  the  post-office  substation,  coming 
down  onto  distributing  tables.  This  post  office  is  located 
on  the  street  level  between  Washington  Street  and  the 
suburban  concourse. 

VACUUM  CLEANING. 

I'wc*  complete  installations  for  vacuum  cleaning  have 
been  made,  each  of  eight-sweeper  capacity  under  continuous 
.service.  One  system  is  installed  in  the  machinery  room 
of  the  main-building  basement  to  care  for  that  building, 
while  the  other  is  installed  in  the  machinery  room  in  the 
under-track  portion  of  the  terminal,  just  south  of  Randolph 
.Street.  This  latter  plant  cares  for  all  the  under-track  space 
between  Randolph  and  Washington  Streets,  with  separate 
connections  leading  to  the  i)ost  office.  The  apparatus  in 
these  plants  was  furnished  and  installed  by  the  \^icuum 
h'ngineering  Company. 

REFRIGERATION. 

Kach  serving-room — that  is,  the  one  for  the  lunch  coun¬ 
ter  on  the  ground  door,  the  one  for  the  dining-room  on  the 
track  level  floor  and  the  one  for  the  women’s  tearoom  on 
the  third  floor  of  the  main  building — is  equipped  with  a 
refrigerator  bo.\  which  is  cooled  by  brine  circulation  from 
a  refrigerating  plant  located  in  the  sub-basement  of  the 
main  building. 

The  refrigerating  apparatus  was  installed  by  the  Carbon- 
dale  Machine  Company  and  is  a  50-ton  absorption  plant. 
It  also  cools  drinking  water  for  the  entire  terminal,  in¬ 
cluding  the  power  house,  the  system  of  i)iping  being  divided. 


lated  between  the  outer  and  inner  shell  of  the  milk  coolers, 
rendering  the  use  of  ice  unnecessary  and  making  it  ver\ 
much  more  convenient  than  to  keep  the  milk  in  refrigerator 
boxes. 

As  the  refrigerating  system  uses  ammonia,  the  room  in 
which  the  apparatus  is  installed  is  designed  with  the  idea 


Motor- Driven  Exhaust  Fans  and  (at  the  Left)  Electric 
Mechanism  for  Dumb-Waiters. 


of  being  entirely  closed  off,  and  a  separate  ventilating 
plant,  electrically  driven,  has  been  installed,  which  will 
entirely  clear  the  room  every  three  minutes.  Doors  have 
been  arranged  at  opposite  corners  of  the  room  so  as  to 
afford  ready  egress  to  anyone  working  in  the  plant  should  a 
breakdown  occur.  All  precautions  have  been  taken  for 
the  protection  of  the  men  operating  this  system,  although 
no  accidents  with  a  plant  of  this  kind  have  ever  occurred 
within  the  experience  of  the  engineers  who  designed  the 
plant. 

The  drinking  fountains  in  those  portions  of  the  terminal 
open  to  the  public  are  equipped  with  double  faucets,  one 
of  the  usual  type  and  the  other  of  the  sanitary  bubbling  de¬ 
sign.  The  latter  type  is  used  exclusively  in  the  post  office 
and  in  the  emigrants’  quarters,  as  well  as  in  the  power 
house. 

COMMUNICATION  AND  ALARM  SYSTEMS. 

.\n  intercommunicating  telephone  system  has  been  in¬ 
stalled  throughout  the  terminal.  It  was  supplied  by  the 
Couch  &  .^eeley  Company,  and  connects  all  of  the  operating 
departments  of  the  terminal  from  the  main  building  through 
to  the  power  house. 

.V  complete  McFell  fire-alarm  and  watchman’s  clock  sy.s- 
tem  has  been  provided  with  fire-alarm  boxes  located  at 
convenient  stations.  Storage  batteries  for  the  ojieration 
of  this  system  are  installed  in  the  basement  of  the  main 
building.  In  connection  with  this  local  fire-alarm  system  a 
city  fire-alarm  box  has  been  installed  adjacent  to  the  switch¬ 
board  of  the  local  system,  and  thus  an  alarm  may  be  turned 
in  to  the  city  after  it  is  registered  in  the  switchboard-room 
of  the  local  system,  thus  linking  the  city  fire-alarm  system 
.'ind  the  local  protection. 

Telautograph  stations  are  placed  in  various  localities 
around  the  terminal  and  orders  written  at  any  station  are 
reproduced  at  other  stations  in  writing.  I'he  telautograph 
system  is  used  in  connection  with  the  issuing  of  train  or¬ 
ders  and  is  operated  in  connection  with  the  telephone  sys¬ 
tem.  The  dining-room  in  the  main  building  has  been 
equipped  with  a  telautograph  service  of  its  own.  so  ar¬ 
ranged  that  orders  written  .in  the  dining-room  are  repro¬ 
duced  in  the  kitchen. 

DUMB-WAITERS. 

.\s  the  kitchen  is  located  in  the  basement  of  the  main 
building,  where  is  also  the  serving-room  for  the  lunch 


Fig.  11 — Switchboard-Room  in  Basement  of  Main  Building, 
Showing  Balancers. 

one  pump  caring  for  the  main  building  and  the  other  for 
the  under-track  portion  of  the  terminal,  including  the  power 
house.  City  water  is  used  for  drinking  purposes,  but  it  is 
thoroughly  filtered.  A  plan  formerly  worked  out  by  the 
consulting  engineers  for  the  terminal  station  has  been  used 
here  for  the  cooling  of  milk.  Refrigerated  water  is  circu- 
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counter  of  the  ground  floor,  it  was  necessary  to  devise  some 
quick  means  of  transportation  between  the  kitchen  and  the 
serving-room  for  the  dining-room  on  the  track-level  floor 
and  the  serving-room  for  the  women's  tearoom  on  the  third 
floor.  For  this  purpose  three  electrically  controlled  dumb¬ 
waiters  have  been  installed,  and  in  addition  to  the  customary 
control-button  .system  a  buzzer  system  has  been  added, 
which  greatly  facilitates  the  operation  of  these  small  hoist¬ 
ing  conveniences.  The  motors  operating  these  dumb-wait¬ 
ers  are  placed  on  the  fourth  floor  and  are  shown  to  the 
left  in  Fig.  12. 

PNEUMATIC  TUBES. 

All  incoming  baggage  is  delivered  on  the  ground-floor 
level  in  the  baggage-room  under  the  main  concourse  of  the 
main  building,  while  the  outgoing  baggage  is  delivered  to 
the  baggage-room  in  the  under-track  portion  of  the  termi¬ 
nal  betw'een  Randolph  and  Lake  Streets.  It  was  necessary 
to  establish  some  quick  means  of  Communication  between 
the  two  baggage-rooms.  This  was  accomplished  by  in¬ 
stalling  a  pneumatic-tube  system  with  terminals  in  the  two 
b'lgg^ge-rooms  mentioned.  Special  carriages  are  used  in 
these  tubes,  being  elliptical  in  cross-section.  The  blowers 
are  installed  in  duplicate  and  are  driven  by  Sprague  motors, 
the  power  plant  for  this  system  being  placed  in  the  base¬ 
ment  of  the  main  building.  The  pneumatic-tube  system  was 
installed  by  the  Lamson  Consolidated  Store  Service  Com¬ 
pany. 

CONDUCTORS’  AND  TOWERMEN’S  GATE  SIGNALS, 
carefully  worked-out  electric-lamp  signal  system  has 
been  devised  for  the  exchange  of  signals  between  the 
tfnvermen,  the  conductors  of  outgoing  trains  and  the  gate- 
men.  riie  lamp  signals  are  contained  in  neat  cases  placed 
at  convenient  points  in  the  train  shed.  About  five  minutes 
before  the  starting  of  a  train  the  towerman  signals  by  the 
lighting  of  a  lamp  that  the  track  is  clear.  This  signal  is 
given  to  the  conductor  who  is  standing  beside  his  train 
and  near  the  signal  station.  One  minute  before  the  time 
for  the  train  to  leave  the  conductor  signals  the  gateman  to 
that  effect  by  pressing  a  button,  which  lights  a  lamp  at  the 
gate  permitting  the  ingress  of  passengers.  The  gateman 
then  closes  the  gate,  and  when  he  has  done  so  signals  the 
conductor  in  the  same  manner,  but  in  this  case  the  signal 
is  also  produced  in  the  signaling  tower,  so  that  both  the 
towerman  and  the  conductor  know  the  instant  the  gate  is 
closed. 

Fifteen  wires  arc  needed  for  each  track  for  this  sig¬ 
naling  system,  which  is  interlocked  or  relayed  in  such  a 
manner  that  one  signal  cannot  be  given  the  towerman  or 
c«)nductor  until  preceded  by  the  one  that  should  properly 
come  before  it. 

IMPROVED  TELEPHONE-BOOTH  DOOR  SWITCHES. 

Ordinarily  telephone  booths  are  provided  with  doors  which 
are  normally  open,  and  when  the  customer  goes  in  and 
closes  the  door  after  him  a  lamp  is  lighted  by  that  act. 
The  telephone-booth  doors  at  the  Northwestern  Terminal 
.'Station,  however,  are  arranged  on  a  different  principle.  It 
was  desired  to  have  the  booth  doors  normally  closed,  and 
the  automatic  switches  installed,  which  are  made  by  Ed¬ 
wards  &  Company,  are  so  designed  that  opening  the  door 
lights  the  lamp.  Shutting  the  door  after  entry,  however, 
does  not  extinguish  the  lamp,  which  still  burns,  but  opening 
the  door  the  second  time  by  the  person  inside  passing  out 
extinguishes  the  light. 

ELECTRIC-CLOCK  SYSTEM. 

.\11  wall  clocks  in  the  terminal — there  are  about  forty  of 
them — are  electrically  regulated  from  a  master  clock  in  the 
oflice  of  Mr.  A.  J.  Farrelly,  electrical  engineer  of  the 
Chicago  &  Northwestern  Railway  Company,  who  has  his 
quarters  on  the  fourth  floor  of  the  main  building.  Mr. 
b'arrelly’s  office  is  in  direct  connection  with  the  United 
States  Observatory  at  Washington,  and  thus  the  master 
clock  is  in  close  telegraphic  connection  with  the  nation’s 
source  of  correct  time. 


MISCELLANEOUS. 

Compressed  air  is  used  for  many  purposes  around  the 
terminal,  including  the  cleaning  of  cars  and  the  blowing 
out  of  electrical  and  other  machinery.  The  air  is  piped 
also  up  to  the  ledges  containing  the  concealed  lamps  for 
lighting  the  ceiling  of  the  main  waiting-room,  and  the 
shades  of  these  upwardly  pointing  250-watt  lamps  are 
blown  out  by  compressed  air.  Compressed  air  is  also  sup¬ 
plied  to  the  barber  shop  for  use  in  tonsorial  operations. 

The  hose  pumps  of  the  main  building  are  electrically 
driven  and  there  are  two  small  motor-driven  circulating 
pumps  in  the  undertrack  hot-water  system  in  blocks  2  and 
3 — that  is,  the  portion  of  the  terminal  between  Washington 
and  Lake  Streets.  A  garbage  crematory  also  forms  a  por¬ 
tion  of  the  remarkably  complete  mechanical  equipment  of 
this  terminal  station.  Another  feature  is  the  provision  of 
steam-heating  pipes  for  melting  the  snow  in  the  yards  in 
winter  so  that  the  tracks  can  be  cleaned  with  dispatch  dur¬ 
ing  any  heavy  snowfall. 

Train  signaling  for  the  operation  of  the  terminal  is  all¬ 
electric  and  interlocking.  There  is  a  tower  at  Lake  Street 
and  Milwaukee  .Vvenue,  near  the  power  house,  from  which 
it  obtains  its  electrical  energy.  In  this  tower  there  are 
sixty-seven  levers  for  signals,  twenty-nine  for  switches, 
forty-six  for  double-slip  switch  ends,  twenty-three  for 
movable-point  frogs  and  six  to  govern  traffic,  making  a 
total  of  171  working  levers. 

Pierce,  Richardson  &  Neiler,  Chicago,  were  the  mechani¬ 
cal  and  electrical  engineers  for  the  remarkably  well- 
equipped  Northwestern  passenger  terminal. 


THE  ELECTRIC  VS.  THE  GASOLINE  VEHICLE. 

By  ILwden  ILvme.s. 

CON'l'K.VRV  to  popular  opinion,  the  cost  of  mainte¬ 
nance  of  an  electric  vehicle  is,  in  general,  less  than 
that  of  a  gasoline  vehicle  of  the  same  load  capacity, 
and  furthermore,  and  equally  contrary  to  popular  opinion, 
the  disparity  between  the  load  efficiencies  of  the  two  types 
is  very  trifling,  with  the  advantage  at  present  in  favor  of 
the  electric,  but  possibly  ultimately  in  favor  of  the  gasoline 
truck. 

It  does  not  follow  from  this,  however,  that  installations 
of  electric  vehicles  under  all  circumstances  are  cheaper  to 
operate  than  installations  of  gasoline  vehicles  for  the  same 
purposes.  If  the  service  of  the  gasoline  vehicle  is  not  re¬ 
stricted  by  external  conditions,  it  can  do  more  work  in 
a  given  time — that  is,  transport  the  same  number  of  tons 
more  miles  than  the  corresponding  electric  vehicle.  As  a 
rule,  however,  in  the  majority  of  large  cities  the  number  of 
stops  required,  the  congestion  of  traffic  and  the  conditions 
governing  the  daily  routine  deprive  the  gasoline  vehicle  of 
this  advantage,  and  in  consequence  under  the  circum¬ 
stances  named,  and  within  the  radius  of  its  safe  applica¬ 
tion,  the  electric  vehicle  has  the  full  advantage  of  its 
superiority  in  the  matter  of  maintenance. 

On  the  other  hand,  it  also  not  infrequently  happens — in 
fact,  is  happening  now  in  a  number  of  cases  in  the  city  of 
Cleveland,  for  instance — that  the  driver  of  a  power  wagon 
in  the  .service  of  a  small  merchant  not  only  takes  mechani¬ 
cal  care  and  makes  minor  repairs  upon  the  vehicle  which 
he  drives,  but  incidentally  has  the  delivery  periods  so  regu¬ 
lated  that  he  has  numerous  other  duties  in  and  about  the 
store.  At  the  present  state  of  electric-wagon  education  it 
would  be  hardly  possible  to  employ  for  this  purpose  a  man 
who  had  had  the  training  necessary  to  qualify  him  to  care 
for  an  electric  vehicle,  so  that,  with  rare  exceptions,  the 
gasoline  vehicle  may  be  expected  to  show  up  to  the  better 
advantage  in  this  service,  and,  in  fact,  actually  does  so. 

The  confusion  that  has  existed  in  the  people’s  minds  on 
the  subject  of  the  load  efficiency  of  electric  trucks  has  been 
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partly  due  to  the  subconscious  error  that  “a  pound  of  lead 
is  heavier  than  a  pound  of  feathers,”  and  partly  to 
differences  of  rating,  and,  more  especially  on  the  part  of 
engineers,  however,  to  a  failure  to  recognize  that  a 
gasoline  automobile  for  a  given  weight,  duly  filled  with 
gasoline,  is  the  embodiment  of  more  ton-miles  than  the 
electric  automobile  with  the  same  capacity  with  its  neces¬ 
sarily  limited  but  entirely  adequate  radius  of  action. 

i  have  before  me  some  authentic  load  efficiencies  col¬ 
lected  in  this  country  and  in  France  in  1905  in  which  the 
ratings  of  the  various  vehicles  considered  have  been  re¬ 
duced  to  a  common  standard.  Three  French  gasoline 
trucks  of  tons,  3  tons  and  4  tons  respectively  had  load 
efficiencies  of  39  per  cent,  31  per  cent  and  44  per  cent,  as 
compared  with  57  per  cent,  45  per  cent  and  42  per  cent  on 
the  part  of  electric  vehicles  of  5-ton,  3-ton  and  2500-lb. 
capacity  respectively. 

Academically,  in  spite  of  the  great  difference  in  the 
radius  of  action,  the  gasoline  truck  can  undoubtedly  be  de¬ 
signed  with  a  higher  load  efficiency  than  an  electric  truck 
of  the  same  capacity,  but  the  disparity  will  be  small  at  best, 
and  in  proportion  as  that  disparity  is  increased  in  favor  of 
the  gasoline  truck,  its  cost  of  maintenance  will  also  in¬ 
crease.  Consequently  in  practice  it  may  be  assumed  that, 
except  in  the  very  lightest  ratings,  the  attempt  to  increase 
the  load  efficiency  of  a  gasoline  truck  over  that  of  the  cor¬ 
responding  electric  truck  would  be  economically  inex¬ 
pedient. 

In  comparing  various  trucks,  not  only  of  different 
motive  powers,  but  also  of  the  same  motive  powers,  one  of 
the  greatest  difficulties  is  the  reduction  of  the  arbitrary  rat¬ 
ings  to  a  common  standard.  No  one  element  of  dimension 
is  sufficient  for  the  purpose.  In  the  almost  wholly  empiri¬ 
cal  design  and  production  of  draft-animal  vehicles  the  fac¬ 
tors  of  safety  are  simply  enormous  except  in  the  heaviest 
units.  This  is,  of  course,  the  result  of  fierce  and  pro¬ 
tracted  competition  and  habitual  misuse  and  abuse  of  the 
vehicles.  Under  normal  circumstances  the  possibility  of 
misuse  and  abuse  diminishes  as  the  capacity  of  the  vehicle 
increases.  The  early  power  wagons,  and  the  great  major¬ 
ity  of  all  electric  power  wagons,  inherited  their  structural 
designs  and  ratings  from  draft-animal-wagon  practice.  This 
seems  to  be  always  true  with  electric  vehicles  with  the 
exception  of  one  single  make.  The  practice  is  a  wise  one. 
The  customers  to  whom  the  vehicles  are  sold  cannot  shed 
their  draft-animal  standards  immediately,  and  to  some  ex¬ 
tent  indefinitely  and  perhaps  perpetually  the  power  wagon 
is  going  to  be  subject  to  very  much  the  same  misuse,  if  not 
abuse,  as  that  suffered  by  the  draft-animal  wagon  hereto¬ 
fore.  The  designer  and  manufacturer  of  the  electric  truck 
and  wagon,  with  the  possible  exception  noted,  have  there¬ 
fore  been  wise  in  taking  advantage  of  past  experience  in 
street  traffic  and  w'agon  use  to  discount  this  possibility, 
which  is  a  very  real  one  and  which  would  otherwise  have 
reacted  upon  them  sooner  or  later.  To  the  fact  that  most 
designers  of  electric  power  wagons  have  taken  the  fullest 
advantage  of  the  purely  empirical  lessons  to  be  learned 
from  draft-animal-wagon  experience  the  electric  truck 
owes  most  of  its  extremely  long  life  and  slow  depreciation. 

Some  wise  gasoline-wagon  manufacturers  approximate 
the  same  practice.  The  majority  of  designers  of  gasoline 
vehicles,  however,  have  learned  from  their  superior  edu¬ 
cation  to  view  with  contempt  the  empirical  development  of 
the  draft-animal  wagon,  entirely  overlooking  the  fact  that 
instead  of  the  definite  requirements  of  railway  practice  there 
have  been  the  most  highly  indefinite  conditions  of  road  serv¬ 
ice.  human  errors  of  administration  and  load  requirements 
upon  which  to  base  computations.  They  overlook  the  fact 
that  the  result  of  empirical  development  of  the  draft-ani¬ 
mal  wagon  must  more  or  less  accurately  rep’^esent  the 
aggregate  compromises  of  design  which  years  of  experience 
have  shown  to  meet  best  the  uncomputable  and  indefinite 
requirements  of  the  service.  In  consequence  of  this  the 


great  majority  of  gasoline  vehicles  are  designed  in  accord¬ 
ance  with  railway  practice  on  the  basis  of  a  factor  of  safety 
figured  on  rated  load.  As  a  result  the  published  ratings  of 
the  majority  of  gasoline  vehicles  are  higher  in  proportion 
to  actual  capacity  than  those  of  any  make  of  electric 
vehicles  but  one,  and,  in  consequence,  their  actual  factors 
of  safety  on  rated  load  are  lower  and  their  depreciation  and 
repairs  necessarily  correspondingly  greater.  A  purchaser 
of  any  power  wagon  whatever,  therefore,  should  disregard 
the  published  ratings  and  try  to  make  his  comparisons  of 
trucks  of  various  makes  and  motive  powers  as  nearly  abso¬ 
lute  as  possible. 

Perhaps  the  best  basis  of  comparison  for  a  hasty  judg¬ 
ment  is  the  size  of  the  axle  spindle — that  is  to  say,  its  diam¬ 
eter  at  the  shoulder.  This  is  by  no  means  absolute,  not 
only  because  of  minor  differences  of  design  in  the  spindle 
and  axle,  but  because  of  a  few  cases  in  which  the  designer 
takes  the  fullest  advantage  of  stronger  than  ordinary  axle 
material.  The  resulting  differences,  however,  are  not 
great  and  after  a  little  practice  the  observer  can  arrive  at 
a  very  fair  comparison  by  a  consideration  of  the  axle  size 
in  combination  with  the  general  dimensions,  the  springs  and 
other  parts  of  the  structure,  and  of  the  structure  as  a 
whole.  In  the  greater  part  of  the  structure  difference  in  the 
quality  of  the  material  has  heretofore  made  very  little  dif¬ 
ference  in  the  dimensions  and  weight  of  the  parts  for  a 
given  actual  use.  So  much  for  an  analysis  of  the  facts. 

The  difficulty  of  obtaining  a  competent  battery  overseer 
or  caretaker  at  any  wage  Justified  for  the  care  and  opera¬ 
tion  of  a  single  light  vehicle  necessarily  opens  a  very  large 
use  for  the  gasoline  vehicle  even  in  a  field  which  would 
otherwise  be  legitimately  of  proper  application  for  the  elec¬ 
tric.  This  objection  should  not  apply  in  the  case  of  central 
stations.  If  any  central  station  in  any  important  town  has 
not  already  some  one  on  its  staff  manually  familiar  with 
the  care  and  operation  of  electric  vehicles,  it  ought  to  have, 
and  it  ought  not  to  employ  such  a  man  without  inquiry  of 
some  thoroughly  well-established  storage-battery  company 
or  other  organization  that  has  been  obliged  to  keep  track 
of  this  kind  of  “talent.”  The  storage-battery  vehicle  has 
suffered  about  enough  from  the  ministrations  of  recent 
graduates  of  high  schools  and  of  academic  electricians. 
Even  the  thoroughly  well-grounded  and  able  central-station 
electrician,  thoroughly  familiar  and  expert  in  the  over¬ 
sight  of  stationary  storage  batteries,  is  not  infrequently 
almost  as  bad  for  the  storage-battery  vehicle  as  “my 
nephew  who  has  just  left  college  and  knows  all  about  elec¬ 
tricity.”  The  care  of  an  electric  storage-battery  vehicle 
or  a  station  full  of  them  is  a  “trade,”  not  a  science,  and  a 
man  may  know  ever  so  much  about  how  to  do  it  and  still 
not  do  it  right.  It  has  been  our  experience  that  in  the  early 
days  of  the  storage-battery  vehicle  it  suffered  quite  as 
much  from  excess  care  and  unnecessary  “treatment”  as 
it  did  from  neglect.  The  best  possible  injunction  is  the 
frequent  one  of  those  who  know,  namely,  “intelligently 
leave  it  alone.”  and  this  is  quite  a  trade  in  itself. 

The  same  reason,  therefore,  that  makes  the  operation  of 
a  single  electric-power  wagon  on  a  small  scale  possibly 
costly  can  be  made  to  operate  very  strongly  in  favor  of  the 
u.se  of  such  a  wagon  on  the  part  of  the  central  stations,  and, 
in  view  of  the  fact  that  the  central  station’s  principal  inter¬ 
est  in  the  matter  is  the  sale  of  electric  energy  under  favor¬ 
able  circumstances,  it  would  certainly  be  a  serious  example 
of  penny  wisdom  for  a  central  station  in  any  large-sized 
city  to  buy  a  gasoline-power  wagon  for  its  own  use  within 
the  legitimate  radius  of  action  of  an  electric  vehicle,  even 
though  its  rating  indicated  the  gasoline  vehicle  to  have  the 
advantage  as  to  initial  cost.  On  the  other  hand,  every 
central  station  in  a  large  city  has  some  service  which 
at  some  time  in  the  year,  and  in  many  cases  throughout  the 
year,  can  be  more  effectively  performed  by  a  gasoline- 
power  wagon  than  by  any  other  method,  and  to  fail  to  take 
advantage  of  the  gasoline  vehicle  for  this  purpose  and  de- 
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dint-  to  tipcratc  any  power  wagons  except  electrics  is  not 
only  on  the  face  of  it  an  extremely  narrow  and,  of  course, 
uneconomical  position  to  take,  but  one  that  will  inevitably 
tend  to  retard  the  introduction  of  the  power  wagon  gen¬ 
erally  and,  therefore,  the  electric  vehicle.  The  very 
superiority  of  the  electric  vehicle  in  its  own  field  is  a  guar¬ 
antee  that  the  general  introduction  of  the  pow'er  wagon 
will  necessarily  lead  to  the  establishment  of  the  electric 
vehicle  where  it  can  do  the  best  work. 

To  those  of  us  who  have  been  interested  in,  actively  con¬ 
nected  with  and  continually  inve.stigating  the  power  wagon 
and  power-wagon  applications  and  economies  for  a  matter 
of  fifteen  years  the  draft  animal  in  city  service  is  a  joke. 
Our  standards  have  changed.  We  no  longer  take  it  as  a 
matter  of  course  when  a  horse  falls  down  in  crowded 
traffic  without  apparent  cause;  when  upon  being  over¬ 
taken  (as  he  usually  is)  he  speeds  up  and  thereby  momen¬ 
tarily  increases  the  traffic  congestion  in  the  street;  when  he 
shies  at  the  imminent  risk  of  street  accident ;  when  he  stops 
and  starts,  generally  at  inopportune  moments;  when  he 
gives  out  at  the  critical  moment  when  he  is  perhaps  most 
needed,  as  he  very  frequently  does ;  when  he  runs  away  and 
smashes  up  people  and  things,  including  himself ;  when 
he  meanders  down  the  crowded  street  in  a  sinusoid,  or 
when  he  pushes  his  head  point  blank  into  a  street  car  and 
shoves  the  pole  through  the  windows,  with  the  driver  strenu¬ 
ously  trying  to  restrain  him,  as  he  is  just  doing  now  as  I 
look  out  the  window.  A  few  moments  ago  this  highly 
archaic  form  of  motor  sat  down  on  the  street-car  track  in 
the  public  square,  and  while  a  power  wagon  could  possibly 
have  been  pushed  off  the  track  by  hand,  nothing  short  of  a 
derrick  would  have  done  the  trick  in  this  case,  and  the 
blockaded  street  cars  of  a  crowded  city  stretched  down  the 
track  as  far  as  the  eye  could  reach. 

But  hundreds  of  thousands  of  years  of  use  of  this  per¬ 
fectly  miserable  form  of  unreliable  automatic  motor  have 
so  accustomed  the  public  to  its  tremendous  shortcomings 
that  until  very  recently  they  were  almost  prepared  to  re¬ 
ject  any  motor  which  did  not  suffer  from  the  same  troubles. 
For  ten  years  past  the  horse  has  been  the  most  uneconomi¬ 
cal  known  means  of  merchandise  transportation  in  cities. 
That  the  public  should  recognize  this  and  act  on  it  is  the 
first  step  toward  what  the  central  stations  wish  to  attain. 
Part  of  the  work  can  be  most  economically  done  with  elec¬ 
tric  automobiles  and  a  part  of  the  work  most  economically 
done  by  gasoline  automobiles. 

The  principal  difficulty  to-day  is  to  wean  the  public  from 
its  horse  traditions.  Tf  it  is  going  to  take  two  or  three 
years  for  the  public  to  recognize  the  superior  economy  of 
the  electric  wagon,  and  the  public  is  all  ready  to  accept  the 
gasoline  wagon,  the  latter  is  the  more  effective  means  for 
doing  this  weaning,  and,  in  fact,  will  ultimately  form  a 
stepping  stone  to  the  use  of  the  electric  vehicle  in  the 
fields  in  which  the  latter  happens  to  be  of  superior  econ¬ 
omy.  If  the  influence  of  the  central  station  can  be  exerted 
to  anticipate  materially  “equilibrium”  in  this  choice,  so 
much  the  better.  Every  time  an  electric  central-station 
management  procures  the  use  of  a  gasoline-power  wagon 
in  its  proper  field  it  is  hastening  the  day  w’hen  the  use 
of  electric  wagons  in  their  proper  field  will  bring  to  that 
central  station  the  already  well-recognized  profits  at  the 
very  period  of  the  day  that  is  most  convenient  to  it.  The 
central-station  management  can  make  no  greater  mistake 
than  to  try  to  keep  gasoline  vehicles  out  of  its  territory 
or  in  any  way  to  retard  their  introduction. 

Even  if  a  gasoline  truck  is  about  to  be  purchased  for  a 
field  which  can  be  more  advantageously  occupied  by  the 
electric  one,  or  in  the  tloubtful  field  of  the  two  spheres,  it 
is  better  to  help  the  sale  through  than  to  permit  con¬ 
tinued  dependence  on  the  horse.  The  essence  of  the  whole 
proposition  is  so  to  educate  the  public  as  to  make  it  as  dis¬ 
gusted  with  and  contemptuous  of  draft-animal  transporta¬ 
tion  as  are  those  who  are  really  familiar  with  the  compara¬ 


tive  economies  of  the  various  methods.  There  is  no  bet¬ 
ter  way  to  do  this  than  to  help  it  .succeed  with  what¬ 
ever  initial  substitute  for  the  horse  it  can  be  most  quickly 
brought  to  adopt.  If  it  is  an  electric  vehicle  in  an  electric 
field,  then  so  much  the  better,  both  for  “equilibrium”  and 
for  the  central  station,  and  if  not,  then  a  gasoline  truck 
and,  wherever  possible,  each  in  its  own  field. 

Anything  but  the  heavy-footed,  hopeless,  meandering, 
uneconomic,  uncertain  draft  animal.  The  horse  for  pleas¬ 
ure  perhaps,  hut  not  for  business. 

REGENERATIVE  CONTROL  FROM  A  COMMERCIAL 
VIEWPOINT. 

By  J.  Gustaf  V'.  La.ni;. 

S  mentioned  in  the  previous  article,  the  ideas  incor¬ 
porated  in  the  equipment  tested  in  the  last  Newcastle 
test  were  later  worked  up  into  more  practical  shape 
and  a  number  of  equipments  built.  Several  of  these  were 
installed  at  Norwich,  England,  where  they  were  run  in 
regular  service  and  a  series  of  tests  was  carried  out. 

First  preliminary  tests  were  made  with  watt-hour  meters 
which  were  prevented  by  small  ratchets  from  operating  in 
other  than  one  direction.  One  of  these  instruments  was 
connected  so  as  to  register  the  input,  the  other  the  output. 
Both  the  .standard  equipment  and  the  regenerative  equip¬ 
ment  used  for  the  tests  were  mounted  on  similar  single 
trucks.  The  car  with  the  .standard  equipment  weighed, 
complete,  18,102  lb.,  and  the  car  with  the  regenerative 
equipment  19,817  lb.  Part  of  this  difference  in  weight  was 
due  to  a  special  brake  equipment  which  was  designed  to 
bring  the  mechanical  brakes  into  play  when  the  controllers 
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Fig.  1 — Curves  Prepared  from  Norwich  Tests. 


were  brought  to  their  off  position  or  in  cases  of  emergency. 

Mr.  A.  Beazley  carried  out  the  final  test,  for  which  he 
u.sed  the  most  modern  forms  of  recording  voltmeter  and 
ammeter,  particularly  constructed  for  tests  on  traction 
equipments.  The  following  is  a  somewhat  condensed  ab¬ 
stract  from  Mr.  Beazley’s  report: 

Both  instruments  were  fitted  with  chronograph  marker> 
operated  electromagnetically  from  a  clockwork.  On  one 
of  the  papers  a  record  of  each  revolution  of  the  car  wheel 
was  made  by  a  distance  marker,  a  contact  maker  placed 
on  the  hub  of  the  wheel  operating  the  marker  electromag¬ 
netically.  The  circumference  of  the  wheel  having  been 
measured,  the  distance  could  be  calculated  very  closely. 

The  ammeter  was  set  with  its  zero  in  the  middle  of  the 
paper  so  that  both  input  and  output  might  be  recorded 
The  cars  were  taken  over  nearly  all  the  routes  in  the  city 
and  were  operated  under  service  conditions  so  that  any 
faults  likely  to  develop  out  of  exigencies  of  ordinary  serv¬ 
ice  might  be  located.  The  particular  route  the  record 
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of  which  was  selected  to  he  worked  out  in  detail  was  that 
from  the  Royal  Hotel  to  LTnthank  Road  and  back,  which 
may  be  considered  a  fair  ayerage  of  the  city  routes  as  re¬ 
gards  grades,  curves,  etc.  A  section  of  the  records  as 
worked  out  from  the  data  obtained  from  these  runs  will 
be  found  plotted  in  the  accompanying  diagram.  Fig.  i.  It 
is  to  be  observed  that  the  wattage  and  speed  curves  are 
plotted  on  time,  and  thus  to  locate  the  corresponding  part 
of  the  road  in  the  profile  it  is  necessary  to  refer  to  the 


exactly  the  average  of  the  three  figures  given  in  the  table. 
The  figures  for  the  regenerative  equipment  are  taken  from 
that  part  of  the  route  (Haymarket  to  LTnthank  Road  ter¬ 
minus)  to  which  the  chosen  figures  of  the  standard  equip¬ 
ment  apply.  The  results  then  appear  to  show  an  energy 
saving  in  favor  of  the  regenerative  equipment  of  about 
25  per  cent,  as  given  in  Table  II. 

The  regenerative  equipment  during  the  test  maintained 
an  average  speed  of  7.05  miles  per  hour  with  8.5  stops  per 


TABLE  I. - RESULTS  OF  RUNS  FROM  ROYAL  HOTEL  TO  UNTHANK  ROAD. 


Number  <if 
Run 

T  \'pe  of  Car 

Direction  of 
Run 

Stops  per 
Mile 

f 

Running 
Time  1 

Sei'otids  ^ 

.Average 
Speed. 
Miles  per 
Hour 

Input. 

Kw-hours 

<  Hitput. 
Kw-hours 

Net  Input. 
Kw-hours 

Net  Input, 
Kw-hours 
I)er  Car- Mile. 

Average 
Si>eed, 
Miles  pe 
Hour 

Standard.  .  . 

Out 

u).S3  i 

0..? 

n 

2. .195  j 

2  .19  5 

1  .04 

Back 

lO.lMI 

1009 

0.00 

1.41  j 

1  41 

Resell . 

Out 

8.69 

95  7 

6 . 9.1 

2  44  j 

0.287 

2  15.1 

n  72 

Back 

10.00 

990 

0.52 

1 

1.71  j 

0.594 

1110 

Standard.  .  . 

Out 

7.2 

j 

0.59 

2.00  j  ... 

2  .  oO 

1  28 

0  .12 

Bac  k 

0.09 

1071  i 

0 . 00 

2  015  - 

2  <115 

Out 

7.2 

970  ' 

tk 

2  .  50  1 

0 .  .10 

2  20 

.92.1 

0  52 

Back 

().()>» 

1010 

0  40 

1  .  7.1  j 

0 . 00 

1  1.1 

t 

•Te«ts  with  Rr.iphic  recorditiR  meters.  •’Tests  with  watt-hour  meters. 


stops.  riiose  of  the  standard  car  are  marked  5  and  those 
of  the  regenerative  car  R  on  the  profile.  Fig.  1. 

The  figures  obtained  by  integration  of  these  curves  in 
their  complete  form  are  entered  as  runs  i  and  2  in  Table  1. 

Runs  3  and  4  are  preliminary  watt-hour  meter  tests.  It 
will  be  noticed  that  while  runs  2  and  4  with  the  regenera¬ 
tive  equipment  check  very  closely,  and  run  i  “out”  checks 
fairly  well  with  run  3  “out,”  there  is  a  very  considerable 
discrepancy  between  run  i  “back”  and  run  3  “back.”  Fur¬ 
thermore,  another  preliminary  test  with  a  standard  car 
over  this  route  showed  a  total  input  for  the  round  trip  of 
4.18  kw-hours,  or  1.16  kw-hours  per  car-mile.  'I'his  is  a 
mean  between  the  other  figures,  1.04  and  1.28.  It  is  rea¬ 
sonable  to  suppose,  and  this  opinion  is  verified  from  several 
other  tests  elsewhere,  that  this  discrepancy  is  caused  by 
the  great  difference  in  the  handling  of  a  car  on  a  down 
grade  by  different  drivers. 

In  view  of  the  above  divergence  of  results  it  becomes 
necessary  to  decide  on  some  reasonable  basis  which  would 
he  fair  to  both  equipments.  Mr.  Banister,  engineer  and 


mile.  The  average  speed  of  the  cars  on  which  Mr.  Banis¬ 
ter’s  observations  were  made  was  not  noted,  but  during  the 
test  recorded  by  graphic  instruments  the  standard  car  made 
an  average  speed  of  6.28  miles  per  hour  with  8.5  stops  per 
mile.  While  it  is  evident  that  the  regenerative  equipment 
is  able  to  operate  a  schedule  at  lea.st  10  per  cent  faster  than 
the  standard  equipment,  it  is  hardly  possible  to  make  any 
allowance  for  this  in  the  energy  consumption.  But  the  pre¬ 
ceding  fact  should  be  noted  and  may  be  considered  as  a 
margin  indicating  that  the  regenerative  equipment  can  de¬ 
velop  an  average  saving  of  25  per  cent  in  energ)’  consump¬ 
tion  over  the  standard  equipment  under  the  conditions 
existing  at  Norwich,  which  conditions,  however,  can 
scarcely  be  looked  upon  as  favorable  to  regeneration. 

For  the  sake  of  completeness  it  may  be  appropriate  to 
mention  that,  though  Mr.  Banister’s  measurements  were 
taken  on  cars  in  traffic  whose  average  load  was  calculated 
to  be  eight  passengers,  the  comparison  with  the  regenera¬ 
tive  equipment  is  quite  fair  since  the  extra  weight  of  eight 
passengers  was  offset  in  the  case  of  the  regenerative  car 


TABLE  II. - RESULTS  OF  RUNS  FROM  HAYMARKET  TO  l^NTHANK  ROAU. 
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1 
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1415 
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manager  of  the  Norwich  Tramways,  had  made  a  series  of 
measurements  of  the  energy  consumption  for  one  week  of 
all  the  standard  cars  running  on  various  routes  by  mount¬ 
ing  watt-hour  meters  on  the  feeder  poles. 

.Among  the  routes  so  measured  was  the  greater  part  of 
the  one  under  consideration,  that  from  Haymarket  to  Un¬ 
thank  Road  terminus  and  back.  It  has  therefore  been  ac¬ 
cepted  as  a  fair  basis  to  adopt  the  average  input  per  car- 
mile  thus  obtained  as  the  correct  figure  for  the  standard 
equipment,  this  decision  being  supported  by  the  fact  that 
the  input.  1.15  kw-hours  per  car-mile,  so  found  is  almo'^t 


by  the  weight  of  the  testing  apparatus  aud  the  member^  ot 
the  testing  corps. 

The  higher  accelerating  efficiency  of  the  double  series- 
parallel  system  with  field  control  is  apparent  from  the  fact 
that  the  gross  input  to  the  regenerative  equipment  was 
1.099  kw-hours  per  car-mile,  as  against  1.15  kw-hours  for 
the  standard,  which  indicates  a  saving  of  5  per  cent.  In 
reality  this  saving  is  larger  because  the  weight  of  the  re¬ 
generative  car  was  per  cent  greater  than  that  of  the 
standard  car  as  already  mentioned,  consequently  the  input 
is  pr<»portionately  larger.  At  the  same  time  the  regenera- 
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tion  is  greater  in  the  same  proportion.  Taking  the  average 
figure  from  the  tests  given  in  the  first  table,  the  gross  input 
to  the  regenerative  equipment  is  just  the  same  as  that  to 
the  standard.  Reduced  to  the  same  weight,  however,  this 
indicates  a  higher  propelling  efficiency,  mainly  due  to  higher 
accelerating  efficiency,  and  corresponding  to  a  saving  in 
input  of  9.5  per  cent. 

1  f  the  total  saving  is  reduced  to  equal  weight  of  cars, 
and  the  average  values  of  the  first  table  are  used  as  a  basis, 
then  0.916  kw-hour  for  the  regenerative  equipment  would 
compare  with  1.16  x  1.095  kw-hours  for  the  standard  equip¬ 
ment,  indicating  the  total  saving  to  be  28  per  cent. 

TESr  AT  SOLINGEN,  GERMANY. 

A  duplicate  of  the  equipments  used  at  Norwich  was 
tested  in  Germany  at  Solingen,  well  known  as  the  home 
of  the  German  cutlery  factories.  Both  the  regenerative 
and  standard  equipments  were  mounted  on  similar  single¬ 
truck  cars.  The  route  over  which  the  test  runs  were  made 
covered  a  distance  of  1.2  miles,  rising  during  almost  the 
whole  distance  until  a  final  elevation  of  160  ft.  above  the 
starting  point  was  reached,  after  which  there  was  a  fall 
of  12  ft.  in  the  last  tenth  of  a  mile.  The  profile  of  the 
road  is  given  in  Fig.  2. 

The  first  test  runs  were  of  a  preliminary  character  and 
the  elaboration  of  the  final  test  of  timing  each  run  between 
stops  was  not  bestowed  on  them.  The  results  from  the 
preliminary  tests,  however,  are  of  much  value  for  compari- 
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Fig.  2 — Profile  of  Tramway  Route,  Schwert  Strasse,  Krahnhohe, 
Solingen,  Germany. 

son.  All  the  tests  were  carried  out  with  watt-hour  meters 
which  were  free  to  rotate  in  either  direction.  The  energy 
returned  to  the  line  was  consequently  subtracted  directly 
by  the  meters. 

The  regenerative  car  was  driven  by  the  chief  inspector, 
who  had  no  previous  practice  in  handling  this  kind  of  an 
equipment.  The  preliminary  tests  consisted  of  four  return 
trips  and  the  total  time  of  each  trip,  including  stops,  was 
noted.  As  the  line  was  single-tracked,  the  variation  in 
time  is  mostly  due  to  delay  at  the  turnouts.  The  following 
day  a  similar  test  was  carried  out  with  a  standard  equip¬ 
ment,  the  car  being  driven  by  an  ordinary  motorman.  After 
the  first  run  the  driver  was  instructed  to  drive  as  eco¬ 
nomically  as  he  could.  It  is  to  be  regretted  that  the  actual 
running  time  was  not  noted  because  it  would  have  been  of 
interest  to  determine  how  much  this  endeavor  at  economy 
on  the  part  of  the  driver  impaired  the  running  speed. 
'I'he  consumptions  registered  during  the  preliminary  test 


were 

as  follows: 

REGENERATIVE  EQUIPMENT. 

1  STAND.\RD  EgUIPMENT. 

Trip. 

Kw-hours. 

Time  (Sec¬ 
onds)  Ex- 
cludiTig  Stops. 

il  ' 

■.  Trip.  Kw.  hours. 

Time  (Sec¬ 
onds)  Ex¬ 
cluding  Stops 

i 

1 

2.21 

1001 

:i 

1  3.33 

1015 

2 

2.22 

985 

2  3.36 

971 

j  2.20 

997 

3  3.41 

1 

1 

ment  during  the  final  test.  The  standard  equipment  was 
similar  to  but  not  the  same  as  that  used  in  the  preliminary 
test  and  it  was  driven  by  a  different  motorman.  In  the 
final  test  all  the  runs  with  both  equipments  were  made  the 
same  dav.  The  results  were  as  follows: 


REGENER\TIVE  E^Ul 
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! 

!  STAND.ARD  E2UIP1IENT. 

Trip. 
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2 
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2 
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3 
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19 

3 
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4 
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20 

1  .... 
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During  the  final  test,  which  w’as  carried  out  over  the 
same  route,  the  actual  running  time  between  each  stop  was 
observed  and  the  watt-hour  meter  readings  at  the  beginning 
and  end  of  each  such  period  were  noted. 

The  chief  inspector  also  handled  the  regenerative  equip¬ 


The  figures  of  the  three  runs  in  each  case  correspond 
exceptionally  well.  The  average  net  input  was  2.21  kw- 
hours  for  the  regenerative  equipment  against  3.37  kw-hours 
for  the  standard,  the  respective  running  times  being  994 
and  986  seconds. 

This  indicates  an  average  saving  of  34.4  per  cent  in  the 
final  test.  Taking  the  average  of  the  preliminary  and  final 
tests  in  conjunction,  the  net  energy  consumption  for  the 
regenerative  equipment  is  2.19  kw-hours,  against  3.17  kw- 
hours  for  the  standard  equipment.  The  saving  is  still  31 
per  cent  in  spite  of  the  fact  that  two  out  of  the  six  runs 
with  the  standard  equipment  were  made  with  special  atten¬ 
tion  to  economy  in  energy  consumption. 

Comparing  the  six  runs  with  the  standard  car  the  enor¬ 
mous  variation  in  input  is  striking.  It  is  evidently  due  to 
differences  in  the  handling.  This  marked  influence  of  the 
personal  element  of  the  driver  on  the  energy  consumption 
of  a  standard  equipment  has  been  noticed  in  all  the  differ¬ 
ent  tests  at  Newcastle,  Norwich  and  other  places.  On 
the  other  hand,  the  variations  of  the  net  input  to  the  re¬ 
generative  equipments  are  very  insignificant,  and  it  seems 
as  if  the  results  obtained  are  practically  the  same  whether 
the  regenerative  equipment  is  handled  by  a  man  with  con¬ 
siderable  previous  experience  or  by  one  to  whom  it  is  en¬ 
tirely  new.  This  is  a  rather  important  argument  in  favor 
of  regeneration,  since  all  the  special  efforts,  time  and  money 
now  spent  on  instructing  and  inducing  motormen  to  run  the 
standard  equipments  economically  can  be  dispensed  with. 
This  in  itself  means  a  considerable  saving. 

A  very  interesting  test  was  carried  out  for  the  purpose 
of  substantiating  the  claims  to  increased  accelerating  effi¬ 
ciency.  On  a  level  stretch  of  road  ten  runs  were  made 
with  each  equipment,  during  which  the  controller  was 
moved  to  the  top  notch  as  uniformly  as  possible.  Ten 
seconds  after  starting  the  current  was  broken  and  the  dis¬ 
tance  covered  from  the  starting  point  was  noted.  The 
average  distance  was  found  to  be  148  ft.  with  a  maximum 
variation  of  3  ft.  The  input  to  the  standard  equipment 
had  been  i  kw-hour  and  that  to  the  regenerative  equip¬ 
ment  had  been  0.79  kw-hour.  A  similar  series  of  runs 
was  made  with  the  regenerative  car,  differing  from  the 
previous  tests  in  that  at  the  end  of  the  ten  seconds  the 
kinetic  energy  was  regenerated  as  far  as  possible.  The  net 
input  was  then  found  to  be  0.55  kw-hour. 

An  analysis  of  these  results  shows  that  the  accelerating 
efficiency  of  the  regenerative  equipment  is  higher  than 
that  of  ‘the  standard  and  corresponds  to  a  saving  of  21 
per  cent.  Since  there  was  some  difference  in  the  weight 
of  the  two  cars,  the  regenerative  car  being  somewhat 
heavier  and  thus  causing  an  increase  in  input  to  the  re¬ 
generative  equipment,  the  saving  due  to  improved  acceler¬ 
ating  efficiency  of  this  equipment,  as  compared  with  that 
of  the  standard,  in  reality  agrees  fairly  well  with  the  re¬ 
sult  theoretical  deductions  had  led  to  be  expected,  as  set 
forth  in  a  previous  article. 

The  car  with  the  standard  equipment  weighed  approxi¬ 
mately  six  tons.  As  the  148  ft.  were  covered  in  ten  sec- 
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oncls,  the  maximum  speed  would  have  been  29.6  ft.  per  sec¬ 
ond  had  the  acceleration  been  uniform.  We  know  that 
this  is  not  the  case,  and  by  comparison  with  the  calculated 
acceleration  curves  published  in  the  preceding  article  we 
can  get  some  idea  of  the  deviation.  If  a  maximum  speed 
of  27  ft.  per  second  is  assumed,  the  kinetic  energy  would 
be  about  136,000  ft. -lb.,  which  corresponds  to  0.051  kw- 
hour,  or  0.51  kw-hour  for  the  ten  runs.  The  track  resist¬ 
ance,  taken  at  20  lb.  per  ton,  would  amount  to  120  x  148 
ft.-lb.  per  trip,  or  178,000  ft.-lb.  for  ten  trips.  This  equals 
about  0.07  kw-hour.  The  total  useful  work  thus  amounts 
to  0.58  kw-hour,  and  the  standard  equipment  shows  an 
efficiency  during  the  accelerating  period  of  58  per  cent, 
whereas  the  regenerative  equipment,  due  to  double  series- 
paralleling  and  the  practical  elimination  of  main-circuit 
resistances,  shows  an  efficiency  of  73  per  cent,  which  in 
reality  is  higher  if  corrected  to  equal  weight  of  cars. 

Unfortunately  the  distance  covered  during  regeneration 
was  not  measured.  On  the  assumption  that  this  was  about 
the  same  as  that  covered  during  acceleration  there  is 
o.^i — 0.07.  or  0.44,  kw-hour  of  mechanical  energy  to  be 
converted  into  electrical  energy.  The  measurements  seem 
to  indicate  that  the  conversion  took  place  at  an  efficiency 
of  about  55  per  cent.  In  this  connection  it  may  be  perti¬ 
nent  to  question  the  reliability  of  measurements  obtained 
in  the  test  with  regeneration,  because  of  the  decided 
momentum  of  the  moving  parts  of  the  watt-hour  meters 
at  the  time  of  the  reversal  of  current. 

Similar  conditions  no  doubt  existed  to  a  greater  or  less 
degree  during  the  other  tests  carried  out  at  Solingen,  as  the 
same  watt-hour  meters  were  used  in  all  of  the  tests,  and 
after  each  stop  on  down  grade  the  car  was  first  accelerated 
by  applying  power  before  the  regeneration  was  brought  in. 
It  is,  of  course,  impossible  to  estimate  to  what  extent  slug¬ 
gishness  of  the  meters  to  respond  to  a  reversal  of  the  cur¬ 
rent  would  influence  the  results,  but  it  is  certain  that  it 
would  tend  to  give  regeneration  less  credit  than  it  de¬ 
serves. 

It  must  be  admitted  that  all  the  tests  described  support 
both  each  other  and  also  the  contention  that  a  substantial 
saving  in  current  can  be  effected.  From  the  experience 
gained  it  would  seem  reasonably  conservative  to  claim  that 
on  an  average  25  per  cent  saving  is  feasible. 

Since  all  these  tests,  however,  were  carried  out  with 
double-series-parallel  equipments,  the  question  arises  to 
what  extent  this  saving  would  be  reduced  if  regenerative 
equipments  with  but  single  series  paralleling  were  used. 

The  change  from  the  first  to  the  latter  system  would 
have  an  influence  first  on  regeneration  of  kinetic  energy 
and  secondly  on  the  accelerating  efficiency. 

Say  for  argument’s  sake  that  the  maximum  speed  was  26 
ft.  per  second  and  the  speed  variation  by  field  control  was 


Fig.  3 — Double-Series  Parallel. 


100  per  cent,  then  the  lowest  speed  with  single  control 
would  be  6’/^  ft.  per  second,  whereas  with  double  control 
it  would  be  ft.  per  second.  The  total  kinetic  energy 
is  proportional  to  the  square  of  26.  The  part  capable  of 
partial  recovery  by  regeneration  by  means  of  a  single¬ 
series-parallel  equipment  would  be  proportional  to 
26^  —  65’,  and  that  by  means  of  a  double-series-parallel 
equipment  to  26’  —  3.25*.  Consequently  the  loss  in  kinetic- 
energy  saving  would  be  in  the  ratio  of  6.5*  —  3-25*  to 
26’  —  3.25*,  or  4^  per  cent.  Assuming  that  the  regenerated 
energy  is  drawn  half  from  kinetic  energy  and  half  from 


potential  energy,  the  change  from  double  to  single  series 
parallel  would  only  reduce  the  regenerated  energy  to  the 
extent  of  2  per  cent  to  2*4  per  cent. 

Looking,  on  the  other  hand,  at  the  influence  on  the  accel¬ 
erating  efficiency,  the  difference  would  come  in  mainly  in 
the  necessity  of  using  a  larger  starting  resistance.  With 
the  help  of  the  diagram  representation  used  by  Mr.  Hobart, 
referred  to  in  a  previous  article  and  reproduced  in  h'igs. 
3  and  4.  we  can  get  some  idea  of  the  magnitude  of  the 
influence.  The  shaded  area  represents  the  saving  in  each 
case  and  measures  for  the  double  31/96  of  the  total  as 
against  28/96  for  single  series-parallel  control.  The  latter 
is  thus  about  10  per  cent  smaller,  which  means  that  the 
saving  with  the  latter  system  would  be  10  per  cent  less 
than  with  the  double  as  regards  input  during  acceleration. 

Applying  these  corrections  to  the  results  found  by  ex¬ 
periments  with  a  double-series-parallel  equipment  showing 
a  saving  of  say  30  per  cent  total,  6  per  cent  being  due  to  in¬ 
creased  accelerating  efficiency  and  24  per  cent  to  regener¬ 
ation  (half  of  which  is  converted  kinetic  energy),  a  single 
equipment  would  be  found  to  modify  the  figures  as  follows: 
Six  per  cent  due  to  saving  during  acceleration  would  be 
cut  down  by  10  per  cent,  or  be  reduced  to  5.4  per  cent; 
and  the  12  per  cent  due  to  regenerated  kinetic  energy 
would  be  reduced  by  5  per  cent,  or  cut  down  to  11.4  per 
cent.  Thus  the  total  would  be  changed  from  30  per  cent 
to  28.8  per  cent,  a  reduction  which  is  not  worth  mention¬ 
ing.  The  only  advantage  of  the  double-series-parallel  sys¬ 
tem  is  therefore  the  lower  braking  speed,  whicli  advantage 
is  of  little  consequence  as  compared  with  the  relative  com¬ 
plications  of  the  double-series-parallel  equipment. 

In  the  next  article  the  additional  cost  of  a  double-series- 
parallel  and  single-series-parallel  regenerative  equipment 
over  and  above  the  cost  of  a  standard  equipment  will  be 
discussed  and  comparison  will  be  made  between  the  cost 
of  maintenance  of  a  standard  equipment  and  regenerative 
equipments  of  double  and  single  series-parallel  types. 


THE  CALCULATION  OF  CAPACITY  COEFFICIENTS 
FOR  PARALLEL  SUSPENDED  WIRES— III. 


By  Frank  F.  Fowle. 

IN  the  previous  article  was  given  a  treatment  of  prob¬ 
lems  relating  to  capacity  coefficients  involving  metal¬ 
lic  circuits.  The  treatment  is  continued  in  the 
present  article  and  covers  also  mixed  grounds  and  metallic 
circuits. 


Six  Wires,  Three  Circuits. — This  case  is  an  extension  of 
the  four-wire,  two-circuit  case,  from  two  to  three  metallic 
circuits  of  two  wires  each,  and  can  be  solved  with  no  diffi¬ 
culty  by  the  general  method  for  any  number  of  metallic 
pairs.  Without  going  through  the  deduction  in  detail, 
which  has  already  been  well  illustrated  by  the  case  of  three 
grounded  wires,  the  results  may  be  given  at  once  and  the 
reader  may  check  the  formulas  if  desired.  The  use  of 
abbreviations  is  necessary  on  account  of  the  length  of  the 
complete  expressions.  If 


a  =  2  log 
b  =  2  log 
c  =  2  log 
(f  =  2  log 


r,r, 

^13^24 

^10^2* 

diid„ 

d*u 

r^r^ 


I 


e  =  2  log 
/  =  2  log 


dt»du 

dnd*t 

r,r. 


I 

J 
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The  expre.ssi«»ns  *)f  capacity  are. 


where 

D  =■  (adf  +  2bce  —  c*d  —  h*f  —  ae*)  (125) 

I'hese  formulas  cover  the  general  case  of  wires  of  any 
size  and  grouping,  but  neglect  the  effect  of  the  images.  In 
order  to  show  the  effect  of  three  such  circuits  or  pairs  in 

/  Z  3  4-  S  6 

^ - f - ^ - ^ - f - ^ 

-  /s'-  -  —  /2  -  —  /2'-  -i-  -  /z'-  —  /2 

Fig.  14 — Six  Wires;  Three  Metaliic  Circuits. 


in  consequence  of  (127).  While  these  two  conditions  can 
be  satisfied  simultaneously  in  special  cases,  it  is  not  true  of 
the  most  general  case.  If  the  sum  of  the  charges  is  zero, 
then  the  sum  of  the  potentials  is  slightly  different  from 
zero,  and  vice  versa.  A  system  of  transposition  can  be 
devised,  however,  to  equalize  these  small  differences  and 
satisfy  both  (127)  and  (128)  exactly. 

In  the  case  of  grounded  neutrals  it  is  preferable,  as  a 
general  rule,  to  follow  the  method  used  in  the  three-wire 
grounded  circuit,  but  not  always  necessary.  For  example, 
consider  the  case  shown  in  Fig.  15. 

.Assume  that  conductor  2  is  the  grounded  neutral,  and 

F,=o  f 

and  also  assume  that 

r,  =  r,  =  r,  =  r  ^ 
d»  =  dn} 
du  =  d  j 

It  follows  at  once  from  a  consideration  of 
similar  expressions  for  the  charges  that 

=  O  ) 

=  —  </,! 

Whence, 


(129) 

(130) 
(126)  and  the 

(t3D 


one  particular  instance,  the  capacities  will  be  calculated  for 
the  case  shown  in  Fig.  14,  where  all  conductors  are  No.  12 
N.  B.  S.  G.  Such  a  case  permits  some  simplification  of  the 
general  formulas,  but  is  too  obvious  to  give  in  detail. 

The  calculated  results  appear  in  Table  IV. 

TAHLE  IV. — METALLIC  CAPACITIES  FOR  FIG.  I4. 

C’apacities.  Numerical  Values. 


Cl213 

0.008224 

Cl4]4 

0.008229 

t'sSM 

0.008224 

—  CllJ* 

0.0002188 

—  CaiM 

0.0002188 

—  Cl2.'i* 

O.OOCKl.SI-Sf. 

By  referring  to  the  calculated  capacities  before  given  for 
two  pairs  of  the  same  size  and  similar  spacing  it  will  be  seen 
that  the  capacity  of  pairs  1-2  and  5-6  has  been  increased 
only  one  part  in  8000  by  the  addition  of  the  third  circuit, 
while  the  capacity  of  j-4  has  been  increased  six  parts  in 
8000,  or  about  0.07  per  cent.  The  mutual  capacity  between 
pairs  1-2  and  or  between  j-4  and  5-<5  has  been  increased 
slightly  by  the  addition  of  the  third  circuit;  it  would  be 
decreased  if  the  third  circuit  were  reversed  in  position — 
that  is,  if  the  wires  of  the  third  pair  were  interchanged. 
The  increase  in  the  mutual  capacity  here  amounts  to  only 
0.64  per  cent. 

The  capacity  of  pair  1-2  to  pair  5-d  with  pair  j-4  absent 
•s  =  0.00004873  microfarad  per  mile ;  the  presence  of 
pair  3-./  therefore  increases  the  capacity  about  12  per  cent, 
but  the  reversal  of  pair  j-4  would  diminish  the  capacity. 
These  differences  grow  out  of  the  assumption  that  conduc¬ 
tors  /,  ?  and  5  are  positively  charged,  while  2,  4  and  6  are 
negatively  charged. 

Three  Wires,  Three  Circuits. — This  case  has  already- 
been  considered  for  grounded  circuits,  but  three-wdre  cir¬ 
cuits  without  a  ground  return  or  a  grounded  neutral  point 
are  very  common.  The  fundamental  equations  are. 


F,  =  m„9,  -f  M„9,  -f  M„9, 1 

F,  =  M„9,  -f  Ma9,  -f  M*9, 

F,  =  M„9,  -f  H„9,  -t-  M„9i  ] 

(126) 

which  are  subject  to  the  condition. 

9i  4*  9*  +  9i  =  0 

(127) 

I  f  all  the  coefficients  of  the  type  Hj-x  were 
other  and  similarly  all  those  of  the  type  Uxy 
each  other,  it  could  be  shown  at  once  that 

equal  to  each 
were  equal  to 

F.-f  F,-f  F,  =  o 

(128) 

i  (di  —  Qt)  = 


'  132) 


Therefore,  the  neutral  is  without  effect  on  the  mutual 
capacity  of  the  outside  pair  and  is  devoid  of  charge  or 
potential.  Such  an  arrangement  of  the  conductors  results 
in  a  balanced  circuit  electrostatically  and  a  minimum  charg¬ 
ing  current. 

But  there  are  many  cases  of  three-wire  circuits  without 
grounds  charged  from  insulated  or  so-called  metallic 
sources ;  the  sources  may  impress  single-phase  or  poly¬ 
phase  emfs  on  the  circuit.  The  fundamental  equations  are 
given  by  (126)  and  the  fundamental  limitation  by  (127L 
Hence  it  can  be  written  at  once  that 

F,  =  («„  —  Hia)  </. -t-  («!»— Ml*)  90 
F,=  (m„  — M„)  9i  +  (“a  — M„)  9*  i  (133) 

F,  =  (m„  —  M„)  -f-  (m«  —  Uu)  9*  ] 

In  this  case  the  problem  is  with  potential  differences  be- 
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Fig.  15 — Three-Wire  Circuit  with  Grounded  Neutral. 


tween  the  conductors,  and  it  should  be  observed  that  the 
sum  of  all  the  potential  differences  is  zero,  or 

F,»4-FMf-}-Ftt  =  o  (1,34) 


Expressions  (.133)  (L34)  show  that  two  independent 

equations  may  be  obtained,  as  follows : 

^  13  —  (m,j  Ujj  Mj2  -|-  M23)  (Ji  (Mi?  Mis  Mj-  -j-  Ma)9j|.  /  |.jr 

Fa=  (m„— Mss  — Mu -f  Ms.)  9,-1-  (m„  — 2  Ms, -fUa)  9*  I  ^ 


or 


F„  =  (2  log  )  9.  +  (  2  loR  )  9. 


And  if  (136)  is  abbreviated  for  convenience. 


F„  =  09,-1-  69, 1 
F„  =  C9,  -r  rf'/D 


(136) 


(1.37) 
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it  follows  that 


/  ^  _  \  1/  _  j 

\ad  —  bc)^"  ’ 

\ad  —  be  f 

where  the  coefficients  of  and  are  capacity  coeffi¬ 
cients.  The  solution  is  here  complete  if  it  is  desired  to  have 
the  charges  per  conductor.  But  in  case  the  charge  per  pair 
or  per  phase,  as  in  a  delta  system,  is  desired  one  more  trans¬ 
formation  is  necessary. 


i(a-i-b) 


(139) 


i  (c  +  d)  =  log ‘‘"J'"  I 
r,d*„  f 

i(a  +  &)=log'"  I 
>’i«  a  J 


(140) 


There  are  two  similar  solutions  for  the  other  two  com¬ 
binations  of  pairs,  which  can  readily  be  worked  out.  It  is 
not  necessary  to  do  so,  however,  for  purposes  of  calculation, 
as  a  rotation  of  the  conductor  numbers  on  the  diagram  is 
sufficient. 

When  the  three  conductors  are  disposed  in  one  plane  the 
system  is  unbalanced  electrostatically,  as  already  shown  in 
a  previous  case.  If,  however,  the  conductors  are  situated  at 
the  corners  of  an  equilateral  triangle,  the  system  here 
becomes  perfectly  balanced. 

In  this  case, 


whence 


a  =  —  bz=c  =  id  =  2  log— 

r 


(141) 


(142) 


and  (139)  reduces  to 

*(,,-,.)=/  ‘.V„  (143) 

1^4  log -j 

and  the  coefficient  of  capacity  is  identical  with  that  for  a 
single  pair  of  equal  conductors.  Thus  it  is  a  simple  matter 
to  find  the  charging  currents  per  phase  of  a  delta  three- 
phase  system  when  the  line  is  arranged  as  shown  in  Fig.  16. 

These  formulas  in  general  apply,  of  course,  to  the  simple 
case  of  continuous  emfs,  and  also  to  the  instantaneous 
charges  and  emfs  in  a  single-phase  system,  or  to  the  effect¬ 
ive  values.  They  apply  equally  to  the  instantaneous  values 

£ 
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Fig.  16 — Three- Wire  Insulated  System  Grouped  for  Electrostatic 
Balance. 


ill  a  polyphase  system.  Under  these  circumstances  all 
operations  are  of  a  .scalar  character. 

But  in  a  vector  sense  they  are  just  as  true  for  the  effect¬ 
ive  charges  and  emfs  of  a  polyphase  system,  so  that  (138) 
and  (139)  are  perfectly  general  for  continuous  emfs  or  for 
sinusoidal  alternating  emfs,  single-phase  or  polyphase, 
when  regarded  as  vector  equations.  The  charging  currents 
with  sinusoidal  emfs  follow  directly  from 


MIXED  GROUNDED  AND  METALLIC  CIRCUITS. 

There  is  nothing  really  new  in  cases  of  this  sort,  because 
the  principles  already  developed  apply  here  also.  It  seems 
unnecessary  to  work  out  a  general  case,  because  the  general 
process  can  be  illustrated  very  well  by  a  simple  case. 

Three  Wires. — The  simplest  case  comprises  three  wires 
arranged  as  one  grounded  circuit  and  one  metallic  circuit. 
Let  wires  /  and  e  comprise  the  pair  and  j  the  grounded  cir¬ 
cuit.  Starting  with  the  fundamental  equations  given  in 
(126),  the  limiting  condition  is  given  by 

<Ji  +  Qi  =  o  (1451 

whence 

Ug  =  (Mj,  Mu)  Qt  “t“ 

F,  =  (mu  —  «a)  ?!  +  ^  (14b) 

(Mu  — +  M„g,] 


and 

I  u  —  (Mii  2  M,2  -f-  Mjj)  g,  -j-  (Mjj  Mj,  )  tjt 

F,  =  (Mu  —  Ma)  q,  -f  tt„g, 

Solving  for  the  charges. 

<ii  —  ,j  -j-  c,2*t  *\ 

Qt  =  CiaV,i  -}-  CtV 

where 


-  '•a 

2  log - 

r. 

2  log - 

—  2  log-^ 
da 

(147) 

(148) 

(.149) 

(150) 

(151) 


It  is  obvious  that  if  conductor  5  is  so  placed  that 
=  d„  the  mutual  capacity  will  vanish  and  the  capacity  of 
each  circuit  will  have  the  same  value  as  it  would  if  the 
other  circuit  were  not  present. 

Two  Wires;  Grounded  Phantom. — Two  wires  are  fre¬ 
quently  employed  in  telephony  to  secure  one  metallic  circuit 
and  one  grounded  phantom  circuit  by  familiar  methods.  In 
this  case  the  fundamental  equations  are. 


U,  =  M„g, -f  M„(7, ) 
U,  =  Mug,  Mag,  I 


(152) 


and  the  limiting  condition  is 

U.  =  U, 

whence 


—  </= 


and 


But. 


Mu  tM,,  —  M,,)  —  «u  (  M„  —  M,,) 
I/,.  —  Ma 


g>  -H  g*  = 


!• 

(M..  —  M.:\ 

I  —  Ig, 

M,,  —  Mu  / 

[—  (M„  —  2  Mu  -f  Ma)  1 

Mu-M..  J 


so  that. 


(153) 

( i.s4) 


U55) 


l  15b) 


(144) 


which  simply  amounts  to  the  complex  imaginary  operator 
±  j,  where  the  sign  depends  upon  the  assumption  in  regard 
to  positive  and  negative  directions  of  rotation. 


Ml.  (.M,,  —  U.„)  —  Mu  (.Mu  —  Mu) 
—  M„  -I-  2  Mu  —  Ma 

(<7i  +  <7.) 


[MuMa  —  Mu*  1 

—  2  Mu  -L  Mu  J 


(g,  -I-  <h) 

(157) 
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and  finally 


Ci*2 - : - 

2 

2  log  - - 


(■ 


(■ 


4  hjijd 


) 

.;)-(■ 


log 


)' 


(158) 


Except  in  a  special  case,  to  be  mentioned,  there  will 
theoretically  be  conductive  interference  between  the  physi¬ 
cal  circuit  and  the  phantom,  caused  by  unequal  charging 
currents  in  the  two  conductors  from  the  emf  impressed  on 
the  phantom.  This  can  be  neutralized  by  transposition,  of 
course. 


However,  a  natural  balance  will  exist  when, 


r,  =  rj  =  r  ( 

(159) 

In  that  case 

hi  =  ht  =  h\ 

and 

’h  =  Qt 

(160) 

C  i+j  — 


( 


2/1  V  d’  -E  4  K‘ 
2  log—  - 

ra 


) 


(161) 


The  capacity  in  this  case  is  considerably  more  than  the 
capacity  of  either  conductor,  alone,  to  earth ;  at  the  same 
time  it  is  less  than  twice  the  capacity  of  either  conductor 
alone.  So  that  the  attenuation  over  the  phantom  will  be 
less  than  the  attenuation  over  a  grounded  circuit  composed 
of  one  of  the  single  conductors. 

The  calculation  of  capacity  coefficients  for  more  com¬ 
plicated  cases  of  this  general  character  might  be  extended 
almost  indefinitely,  but  the  principles  involved  have  been 
fully  covered.  The  great  variety  of  possible  cases  makes  it 
inadvisable  to  attempt  a  more  extensive  treatment. 


CALCULATION  OF  CONSTANT 

The  capacity  coefficients  deduced  throughout  this  treat¬ 
ment  are  in  terms  of  c.g.s.  electrostatic  units  per  centimeter 
length  of  conductor;  natural  or  Napierian  logarithms  are 
also  implied  in  every  case.  In  order  to  change  the  results 
to  electromagnetic  units  and  finally  to  practical  units,  it  is 
necessary  to  calculate  the  value  of  the  proper  factor  or 
constant. 

The  value  of  the  constant  for  obtaining  the  result  in 
microfarads  per  mile,  using  common  logarithms,  is 

„  io“h  ■ 

K=-i —  (162) 

t'  V 


where, 

10’*  =  factor  to  change  from  c.g.s.  electromagnetic  units  of 
capacity  to  microfarads. 

n  =  160,930,  or  the  number  of  centimeters  in  one  statute 
mile  of  5280  ft. 

=  3  X  10*",  or  the  velocity  of  light,  being  the  factor  to 
change  from  electromagnetic  to  electrostatic  units 
of  capacity. 

m  2.3026,  or  the  factor  to  change  common  logarithms 
to  Napierian  logarithms. 

The  value  of  the  constant  is, 

K  =  0.07766  (163) 

For  microfarads  per  1000  ft.  the  value  of  the  constant  is 
A"  =  0.014708  (164) 

These  constants  apply  to  every  coefficient  of  capacity 
deduced  by  the  methods  heretofore  employed.  In  every 
case  where  numerical  values  have  been  presented  the  unit 
is  microfarads  per  mile. 

LIMITATIONS  OF  METHOD. 

The  general  method  here  used  depends  fundamentally 
upon  the  exactness  of  the  potential  coefficients.  Given,  in 
anv  case  w’hatever,  an  exact  expression,  or  form  of  expres¬ 
sion,  for  the  potential  coefficient,  the  methods  heretofore 
used  are  rigid. 

As  stated  very  much  earlier,  the  form  of  the  potential 
coefficient  actually  employed  is  not  precise  when  the  separa¬ 


tion  between  the  conductors  is  small  compared  with  their 


diameters — that  is, 


when  —  is 
r 


not  large.  In  most  cases 


of  suspended  bare  wires,  however,  the  value  of  —  is  rather 

r 

large ;  in  such  cases  there  is  no  appreciable  error  whatever 
in  assuming  that  the  surface  distribution  of  the  charge  on 
each  conductor  can  be  represented  by  an  equal  charge  with 
linear  distribution  along  the  axis  of  the  conductor. 
d 

For  values  of  —  which  are  small  and  the  correspond¬ 
ing  formula  for  capacity  in  simple  cases  the  reader  should 
consult  an  article  in  the  Electrical  World  of  Sept.  22,  1910, 
by  Messrs.  H.  Pender  and  H.  S.  Osborne,  on  “The  Electro¬ 
static  Capacity  Between  Equal  Parallel  Wires,”  and  an¬ 
other  article  by  Dr.  A.  E.  Kennelly,  Oct.  27,  1910,  on 
“Graphic  Representations  of  the  Linear  Electrostatic 
Capacity  Between  Equal  Parallel  Wires.”  fhese  articles 

deal  with  the  exact  formula  when  ~  -  is  small,  in  the  case 

r 

of  a  pair  of  equal  wires  charged  from  an  insulated  source, 
and  also  show  the  error  under  such  conditions  of  applying 
the  formula  deduced  in  the  present  instance. 

It  is  proper  to  point  out,  also,  that  the  present  treatment 
does  not  apply  to  insulated  wires  if  the  specific  inductive 
capacity  of  the  insulation  differs  from  unity.  Ordinarily 
it  is  greater  than  unity  and  causes  an  increase  in  the  coeffi¬ 
cient  of  capacity.  For  example,  if  conductor  i  is  insulated 
to  a  radius  r,  and  conductor  2  to  a  radius  r^,  where  k 
is  the  specific  inductive  capacity  of  the  insulation,  then 

C,2=:  -  .  (165) 


and  for  a  single  insulated  conductor,  insulated  to  a  radius  r,, 


1 


(166) 


It  will  be  observed  that  when  the  insulation  thickness 
becomes  zero,  or  when  k  equals  unity,  these  expressions 
reduce  to  the  simple  and  familiar  form  for  bare  wires.  In 
general,  the  effect  of  insulation  complicates  the  problem, 
besides  increasing  the  capacities. 


COST  COMPARISON  OF  SMALL  GAS-ENGINE  AND 
STEAM  PLANTS. 


In  a  recent  discussion  of  internal-combustion  engines 
for  power  stations  Mr.  R.  M.  Carr,  chief  electrical  engi¬ 
neer  for  the  Leek  (England)  gas-engine-driven  generating 


i 

500  Kw. 
or  Under. 

500  Kw.  1 
to  1000  1 

Kw.  1 

1000  Kw. 
to  2000 
Kw. 

Steam:  _  1 

Engines,  generators,  boilers,  auxiliaries, 
switchboard,  battery,  piping,  crane,  etc. 

Cost  installed  per  kilowatt . 

Land,  buildings,  shaft,  foundations . 

$180.00 

95.50 

i 

1 

1 

$130.00 
59.00  i 

$100.00 

47.50 

Total  cost  per  kilowatt . 

$275.50 

1  $189.50 

$147.50 

(7as; 

Engines,  generators,  producer  plant, 
switchyard,  battery,  piping,  crane,  etc . 
Land,  buildings  and  foundations . 

$140.00 

60.00 

i  $122.00 

45.00 

$110.00 

42.50 

$200.00 

^  $167.00 

$152.50 

station,  enumerates  the  comparative  costs  of  operatin 
steam  and  gas-engine  plants.  The  higher  investment  i 
a  gas-engine  plant  has  been  urged  against  this  form  of 
motive  power,  and,  although  the  author  admits  this  objec¬ 
tion  when  bearing  upon  large  units,  especially  turbines,  he 
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declares  that  for  small  plants  up  to  a  certain  rating  the 
gas-driven  station  costs  less  than  steam. 

For  plants  under  500  kw  in  rating  he  estimates  costs 
as  given  in  the  table  on  the  preceding  page,  the  equivalent 
of  his  figures  being  stated  in  United  States  money. 

These  figures  as  given  are  the  averages  from  actual 
costs  of  a  number  of  stations  up  to  500-kw  rating.  The 
gas-engine  figures  above  500  kw  were  taken  from  manu¬ 
facturers’  estimates,  says  the  author.  His  own  plant  at 
Leek  cost  as  follows : 


Engines  and  generators .  $32,835 

Prtxiucer  plant,  piping,  etc .  10,350 

Switchboard .  6,960 

Battery .  3,595 

Crane .  945 


Total. 


$54,685 


Cost  per  kilowatt  installed 

Land,  buildings,  etc . 

Cost  per  kilowatt . 

Total  cost  per  kilowatt .  .  .  . 


$130 

$27,065 

$65 

$195 


driven,  and  these  are  compared  with  the  average  of  all 
the  municipal  undertakings  of  a  capacity  under  looo  kw. 
Where  the  figures  given  were  per  kw-hour  generated,  20 
per  cent  has  been  deducted  to  allow  for  losses  in  transmis¬ 
sion,  energy  used  in  station,  battery  losses,  etc.,  so  that  the 
figures  shall  fairly  represent  the  costs  per  kw-hour  sold. 


COMPARISO.V  BETWEEN  GAS  AND  STEAM  STATIONS  UNDER 
lOOO-KW  RATING, 


Averages 
of  Munici¬ 
pal  Gas- 
Engine 
^  Plants. 

i 

Averages 
of  Other 
Gas  Sta-  ; 
tions.  1 

Averages 
of  Steam 
Stations, 

Rating  in  kilowatts . . 

Kw-hours  sold  per  annum . 

1  314 

1  299,210 

1 

632 

874,720 

600 

502,980 

1 

COST  IN  CENTS  PER  KW-HOUR  SOLD. 


While  it  is  usually  acknowledged  that  the  fuel  costs  of  a 
gas-driven  plant  are  considerably  below  those  of  a  similar 
steam  plant,  other  items  must  be  taken  into  account  in 
making  comparison.  Particularly  is  this  the  case  in  re¬ 
pairs  and  maintenance  of  engines,  which,  in  the  author’s 
opinion,  will  be  somewhat  greater  after  a  few  years  of 
running  for  gas  engines  than  for  steam.  Of  course,  the 
thermal  efficiency  of  a  gas  plant  is  admittedly  much  bet¬ 
ter  than  that  of  steam,  but,  as  the  author  continues,  the 
advertised  figures  of  some  makers  of  gas  engines,  while 
they  may  possibly  be  true  with  the  conditions  under  which 
the  tests  were  taken,  are  seldom,  if  ever,  realized  under 
ordinary  working  conditions,  and  it  is  impossible  to  get 
anything  like  such  results  with  the  fluctuating  load  of  the 
average  central  station. 

On  the  other  hand,  the  repairs  to  a  well-designed  pro¬ 
ducer  plant  should  not  be  nearly  so  great  as  those  of  boil¬ 
ers.  For  purposes  of  comparison,  however,  there  have 
been  taken  the  figures  of  three  municipal  plants,  each  en¬ 
tirely  gas-driven,  the  averages  of  several  others,  also  gas- 


Fuel . 

0.56 

0. 12 
0.52 
0.38 

1 

0.52  1 

0.08  j 
0.32  j 

0.44  I 

1 .06 
0.12 
0.60 
0.56 

Oil.  waste,  water  and  stores . 

Wages  of  workmen . 

Rep>airs  and  maintenance . 

Total  works  costs . 

1.58 

0.20 

0.82 

1.36 

Not 

available 

Not 

available 

2.34 

0.24 

j  0.68 

Management  and  establishment  charges. 

2.60 

_  1  3.26 

The  average  price  for  fuel  in  the  municipal  stations 
quoted  is  $2.54  per  ton  delivered,  either  coke  or  bituminous 
coal  being  used.  It  will  be  noted  that  the  repairs  and  main¬ 
tenance  item  for  the  gas  stations  is  not  so  high  as  that  of 
steam.  It  may  be  attributed  in  part  to  the  gas  stations 
not  having  been  in  operation  so  long  as  the  steam  plants, 
but,  notwithstanding  the  heavy  wear  and  consequent  re¬ 
pairs  to  be  expected  in  gas  engines,  it  is  questionable 
whether  this  will  ever  exceed  the  total  repair  bill  on  steam 
engines  and  boilers. 


Central  Station 

Management,  Policies  and  Commercial  Methods 


GAS  HOLDER  USED  IN  COOLING-TOWER  AT 
HOT  SPRINGS,  ARK. 


The  power  house  which  produces  electrical  energy  for 
lighting  and  railway  purposes  at  Hot  Springs,  Ark.,  has 
heretofore  used  the  run-off  water  from  the  famous  hot 
springs  as  the  only  available  supply  for  condenser  purposes. 
The  temperature  of  this  water  averages  80  deg.  Fahr.  in 
summer.  To  augment  the  supply,  as  noted  in  the  Electrical 
World  of  May  26,  1910,  a  pumping  station  was  installed 
2  miles  further  up  the  stream  bed  into  which  the  hot  springs 
discharge,  and  a  large  addition  thus  made  to  the  natural 
flow. 

Natural  gas  has  now  been  piped  into  Hot  Springs,  and 
the  local  company,  which  furnished  all  the  utilities  for 
the  town,  will  distribute  this  gas  to  its  former  artificial- 
gas  consumers,  besides  burning  it  under  the  boilers  of  its 
power  station.  The  advent  of  natural  gas  into  Hot  Springs 
has  accordingly  released  from  further  duty  the  90- ft. 
holder  tank  used  in  connection  with  the  artificial-gas  plant, 
and  this  receiver  is  now  being  adapted  for  use  as  a  cooling 
tower  in  connection  with  a  new  condenser  just  installed. 
The  water-seal  pit  is  used  as  the  receiving  tank,  while 
Koerting  sprays  are  arranged  to  throw  streams  of  water 
over  the  sides  and  top  of  the  tank.  After  being  cooled  by 


evaporation,  this  water  returns  to  the  seal  pit.  No  other 
changes  have  been  made  in  the  gas  holder,  which  may  be 
required  for  use  should  the  natural-gas  supply  fail.  Mean¬ 
while  the  holder  serves  as  a  very  effective  cooling  tower. 
Mr.  R.  Schwartz  is  general  superintendent  of  the  Hot 
Springs  Water  Company,  and  Mr.  A.  E.  Main  is  superin¬ 
tendent  of  its  electrical  department. 


HOUSE-WIRING  RESULTS  AT  SHREVEPORT. 

The  Shreveport  (La.)  Gas  &  Electric  Company  has 
inaugurated  a  new-business  campaign,  a  feature  of  which 
is  the  wiring  of  old  houses  on  an  instalment  plan,  iiccord- 
ing  to  which  the  customers  are  required  to  pay  $2  ‘down 
and  $2  per  month.  This  cost  refers  to  both  concealed 
and  open  work,  and  the  proposition  is  tendered  to  all 
houses  remaining  unwired  that  are  reached  by  the  com¬ 
pany’s  pole  lines.  The  electric  company  meets  the  cost  of 
construction  and  then  collects  from  the  customer  at  the 
rates  above  mentioned,  the  amounts  being  added  to  the 
monthly  electric  service  bills.  The  contract  between  the 
company  and  the  consumer  stipulates  that  the  consumer 
shall  immediately  begin  the  use  of  electric  service  following 
the  completion  of  the  installation.  Shreveport  is  a  city  of 
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3l.{KH)  and  lias  2(k)o  electrical  c  insumers.  As 

the  result  of  the  house-wiring  campaign,  seventy-five  nevi- 
consumers  were  obtained  in  thirty  days.  The  instalment 
feature  of  the  scheme  has  jiroved  especially  attractive  in 
getting  new  business,  and  the  results  obtained  have  been 
gratifying  to  Mr.  J.  K.  Cowles,  superintendent  of  the  light 
ing  department  of  the  Shreveport  Gas  &  Electric  Company 


ELECTRIC  SIGNS  IN  MILWAUKEE. 


In  the  organization  of  the  new  sales  department  for  the 
Milwaukee  Electric  Railway  &  Light  Company,  headed  by 
Mr,  C.  N.  Duffy,  who  is  comptroller  of  the  company,  spe¬ 
cial  attention  was  paid  to  the  matter  of  display  and  sign 


Fig.  1 — Milwaukee  Electric  Company's  Monogram  Sign  on 
Power  House. 


lighting,  two  specialists  in  these  lines  being  provided  for. 
The  results  of  this  new-business  campaign  are  already  in 
evidence  on  the  streets  of  the  city,  where  in  spite  of  the 
restrictive  sign  ordinance  a  number  of  handsome  displays 


Fig.  2 — Curb  and  Sign  Lighting  of  Milwaukee  Public 
Service  Building. 

have  been  erected.  Milwaukee’s  city  fathers  limit  all  elec¬ 
tric  signs  to  positions  flat  on  the  walls  of  buildings,  and  this 
restriction  has  hampered  the  location  of  many  installa¬ 
tions. 


At  the  beginning  of  its  sign  campaign  the  electric  com¬ 
pany  itself  led  off  with  the  erection  of  a  handsome  40-ft. 
monogram  sign  containing  540  lamps  on  the  top  of  its 
Oneida  Street  power  plant,  as  shown  in  Fig.  i.  This  sign 
is  32  ft.  high  and  30  ft.  wide,  and  stands  40  ft.  above  the 
roof.  The  symbol  is  that  used  generally  by  the  company 
and  is  familiar  to  Milwaukee  people.  The  sign  is  provided 
with  alternating-current  service,  and  by  means  of  a  flasher 
first  the  large  “K"  is  made  to  appear,  followed  in  turn 
by  the  words  “The  Electric  Co.,”  “Light,”  “Heat”  and 
“Power.” 


PAB  ST 
BLUE 


RIBBON 


Fig.  3 — A  Milwaukee  Manufacturer’s  Appeal  to  Citizens’  Pride 
in  Home  Products. 


Fig.  2  shows  the  attractive  display  erected  by  the  central- 
station  company  on  its  handsome  Public  Service  Building. 
The  ball  at  the  top  of  the  sign  is  kept  in  motion  by  a 
flasher  and  the  effect  of  the  sign  is  not  lost  even  in  contrast 
with  the  brilliant  electric  curb  lighting  maintained  by  the 
Milwaukee  company  in  front  of  its  offices. 

Fig.  3  shows  a  sign  erected  by  a  local  manufacturer  to 
appeal  to  the  citizens  of  the  community  which  his  own 
product  is  reputed  to  have  made  famous.  Another  striking 
spectacular  sign  in  Milwaukee  is  a  small-sized  reproduction 
of  the  famous  chariot-race  sign  displayed  in  New  York. 
Detroit  and  Dayton.  The  Milwaukee  sign  was  erected  by 
the  enterprise  of  a  local  merchant  who  operates  the  display 
entirely  in  his  own  interests.  This  chariot-race  display,  the 
electric  company’s  big  “E”  and  a  number  of  other  signs  find 
an  unusual  and  effective  setting  against  the  dark  back¬ 
ground  of  the  buildings  abutting  on  the  Milwaukee  River, 
which  bisects  the  city.  At  the  Wisconsin  Avenue  bridge 
the  main  arteries  of  travel  are  concentrated,  so  that  a  large 
number  of  persons  are  continually  passing  in  view  of  the 
electric  displays. 


ELECTRIC  AUTOMOBILES  AT  DENVER. 


f’dectric  pleasure  vehicles  have  attained  great  popularity 
in  the  city  of  Denver,  Col.,  there  being  over  800  in  regular 
service  at  the  present  time.  It  is  estimated  that  one  family 
in  every  sixty  is  the  owner  of  an  electric  runabout,  phaeton 
or  coupe,  and  the  Denver  Gas  &  Electric  Light  Company 
is  now  deriving  a  total  yearly  revenue  from  the  sale  of 
energy  for  charging  of  about  $43,600.  The  energy  con- 
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sumption  is  now  at  the  rate  of  2,180,000  kw-hours  per  an¬ 
num,  and  the  greater  part  of  this  business  is  handled  ofif 
the  company’s  peak.  Each  vehicle  is  producing  a  revenue 
for  the  central-station  organization  of  about  $54.50  a  year, 
or  a  little  over  $i  a  week. 

There  are  at  present  fifteen  garages  making  a  specialty 


Fig.  1 — Parade  of  Electric  Trucks. 


of  electric- veliicle  service,  and  the  rates  vary  from  $20  per 
month  per  car  upward,  the  lowest  price  being  charged  for 
vehicles  maintained  in  the  garages  but  not  delivered  to  or 
returned  from  owners  by  the  garage  staff.  ( larage  charges 
cover  the  supply  of  energy  to  the  batteries,  washing,  oil¬ 
ing,  minor  adjustments  and  general  cleaning  and  super¬ 
vision.  The  popularity  of  the  electric  machines  is  evi- 
<lcnced  by  their  almo.st  continuous  appearance  on  the 
streets,  and  in  the  residential  sections  of  the  city  it  is  diffi¬ 
cult  to  walk  more  than  two  or  three  blocks  without  passing 
an  electric  pleasure  vehicle.  Long  rows  of  these  equip¬ 
ments  line  the  important  side  streets  of  the  shopping  dis¬ 
trict  and  there  is  little  question  that  they  illustrate  the  most 
popular  type  of  car  for  town  service.  Runs  into  the  coun¬ 
try  and  hilly  districts  outside  the  city  are  becoming  fre- 
<iuent,  and  the  trip  from  Denver  to  Colorado  Springs,  a 
distance  of  75  miles,  including  the  passage  of  the  divide 
between  the  Platte  and  Arkansas  Valleys,  is  not  seldom 
made  on  a  single  charge. 

1'he  Denver  Gas  &  Electric  Light  Company  owns  nine 
electric  vehicles,  ranging  in  size  from  a  light  runabout  to 
;i  5.5  ton  truck  for  delivering  coke  about  the  city.  These 


machines  are  charged  and  maintained  at  a  garage  operated 
by  the  company  near  its  West  Side  power  station.  The 
garage  is  strictly  private  and  handles  no  commercial  busi¬ 
ness,  although  its  staff  is  constantly  at  the  service  of  the 
commercial  garages  in  matters  requiring  consultation, 
emergencies  and  difficulties  occurring  in  operation.  The 


garage  also  maintains  forty-eight  motor  cycles  used  by  the 
company’s  inspectors  and  trouble  men  in  meeting  emer¬ 
gency  calls  and  twelve  gasoline  cars  used  in  long-distance 
service.  The  garage  is  open  twenty-four  hours  a  day  and 
seven  days  a  week.  It  contains  facilities  for  the  simulta¬ 
neous  charging  of  eighteen  electric  vehicles,  a  stockroom, 
machine  shop  and  battery  maintenance  department.  At  pres¬ 
ent  the  work  of  charging  is  handled  by  a  25-kw,  150-volt 
generator  direct-driven  by  a  40-hp,  2300-volt,  three-phase 
induction  motor.  A  new  motor-generator  set  of  loo-kw  rat¬ 
ing  will  shortly  be  added.  All  the  wiring  is  in  conduit  and 
the  charging  service  is  controlled  by  a  switchboard  of  five 
panels,  two  panels  being  equipped  for  motor-generator  con¬ 
trol  and  three  for  the  control  of  charging  circuits.  The 
arrangements  permit  the  charging  of  any  vehicle  with  or 
without  an  ammeter  in  series  with  the  battery,  and  the 
usual  plug  receptacles  for  voltmeter  measurements  are  in¬ 
stalled.  Each  of  the  eighteen  charging  circuits  is  provided 
with  a  rheostat  which  is  installed  behind  and  above  the 
switchboard  on  an  angle-iron  framework.  All  circuits  are 
fused  at  the  board  and  at  the  wall  outlet.  The  outlets  are 
arranged  to  permit  the  sudden  withdrawal  of  the  charging 
plug  without  short-circuiting.  The  machine  shop  contains 
an  engine  lathe,  a  drill  press  and  a  grinder  group  driven  by 
a  3-hp  induction  motor.  Ten  thousand  battery  plates  are 
carried  in  stock  by  the  company.  Battery  boxes  are  manu¬ 
factured  for  the  company’s  service  in  the  garage,  and  the 
woodwork  is  paraffined  with  the  aid  of  an  electric  flatiron 
to  protect  it  from  liquid  damage. 

Many  electric  vehicles  were  exhibited  during  an  indus¬ 
trial  parade  held  in  Denver  on  July  18,  and  every  type  of 
machine  owned  by  the  company  was  in  line.  The  electric 
division  of  the  parade  was  headed  by  a  2-ton  construction 
truck  used  in  line  service,  this  being  fitted  up  to  represent 
various  features  of  an  electric  home.  Electric  washing 
machines  w'ere  demonstrated  with  genuine  soapsuds  by 
two  young  ladies,  electric  flatirons  were  operated  as  the 
procession  passed  along  the  streets  and  an  electric  piano 
w’as  in  service  on  the  truck.  Energy  for  the  operation  of 
this  equipment  \vas  obtained  from  the  storage  battery  pro¬ 
pelling  the  truck,  additional  cells  being  connected  in  .series 
to  furnish  the  necessary  voltage.  Another  electric  vehicle 
used  in  meter  service  was  equipped  with  electric  fans 
Other  trucks  were  provided  with  flags,  signs  and  other 
decorations  calling  attention  to  the  average  saving  of  25 
per  cent  to  50  per  cent  in  transportation  effected  by  the 
electric  vehicle. 

Most  of  the  prominent  makers  of  pleasure  vehicles  of 
the  electric  type  are  represented  in  Denver,  and  at  present 
a  vigorous  campaign  is  being  made  to  acquaint  the  public 
with  the  economies  of  the  electric  truck.  The  streets  of 
Denver  are  well  paved  and  characterized  by  moderate 
grades,  and  the  climate  is  favorable  to  continuous  electric- 
vehicle  service  throughout  the  entire  year.  Gasoline  trucks 
have  been  adopted  to  some  extent  in  Denver,  but  the  Den¬ 
ver  Gas  &  Electric  Light  Company  is  planning  to  compete 
against  these  through  the  work  of  its  electric-vehicle  de¬ 
partment  in  educating  the  public  to  the  better  understand¬ 
ing  of  the  possibilities  of  the  electric  truck.  There  is 
little  doubt  that  the  success  attained  in  the  use  of  electric 
pleasure  cars  will  count  heavily  in  favor  of  this  type  of. 
truck  in  Denver. 

Among  the  prominent  garages  that  of  the  Fritchle  Auto¬ 
mobile  &  Battery  Company  has  a  representative  equip¬ 
ment  of  motor-driven  machinery  for  washing,  cleaning  and 
charging  service,  including  a  50-kw  motor-generator  set 
for  night  work  in  charging  batteries  and  smaller  generators 
for  day  service.  This  company  manufactures  electric  pleas¬ 
ure  vehicles,  producing  every  part  of  its  cars  except  tires 
and  lamps,  and  it  operates  a  large  plant  on  the  garage 
premises  in  which  all  the  machining,  carpentry,  upholstery 
and  assembling  work  required  in  the  manufacture  of 
vehicles  are  handled.  .\11  the  machine  tools  on  the  premises 
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are  motor-driven.  Each  vehicle  is  supplied  with  a  4-hp 
laminated-field,  direct-current  motor  and  a  battery  of  the 
Fritchle  type,  the  motor  being  capable  of  being  operated 
for  short  periods  at  400  per  cent  overload.  The  latest 
coupes  built  by  this  organization  are  equipped  with  auto¬ 
matic  switches  by  which  the  interior  lamp  is  lighted  by  the 
opening  of  the  door,  and  it  is  also  provided  that  the  motors 
shall  return  electricity  to  the  batteries  in  descending  grades. 
The  garage  has  a  capacity  of  250  cars,  and  135  vehicles  of 
this  make  are  now  in  service  in  Denver.  The  company  has 
lately  taken  up  the  question  of  commercial  electric-truck 
development  and  will  shortly  enter  this  field. 

Other  prominent  garages  in  service  are  the  three  electric- 
vehicle  stations  of  the  Carstarphen  interests,  and  those  of 
the  Krebbs-Gotschall,  Capitol  Hill,  Davis,  and  Denver  Om¬ 
nibus  &  Cab  interests.  The  last-named  establishment  has 
three  electric  sight-seeing  trucks  seating  twenty  passengers 
each,  and  a  baggage  truck  which  recently  delivered  fifty- 
five  sample  trunks  weighing  over  200  lb.  each  and  thirty 
suitcases  on  a  single  trip.  The  sight-seeing,  cars  make 
about  forty-five  miles  daily,  individually,  upon  one  battery 
charge  each  and  their  cost  of  operation  is  one-fifth  that 
of  the  former  gasoline  vehicles  used  in  this  service.  The 
Denver  Gas  &  Electric  Light  Company’s  coke  truck  re¬ 
cently  delivered  26  tons  of  fuel  in  one  day,  only  one  man 
being  required  for  the  service.  There  are  about  125  pri¬ 
vate  garages  in  Denver,  the  rate  for  a  30-amp  rectifier  on 
off-peak  service  being  4  cents  per  kw-hour,  less  10  per  cent 
discount  for  prompt  payment,  the  minimum  charge  being 
$3  net  per  month.  If  charging  is  done  at  the  time  of  the 
peak  on  the  lighting  company’s  system,  the  rate  per  kw- 
hour  is  the  same,  but  the  monthly  minimum  becomes  $7.50. 
Commercial  garages  are  given  a  rate  based  on  the  horse¬ 
power  connected — $24  per  year  per  horse-power  plus  3 
cents  per  kw-hour  as  metered,  with  a  10  per  cent  discount. 
In  addition,  a  so-called  consumer’s  charge  of  75  cents  per 
month  is  imposed. 


CENTRAL-STATION  COMMERCIAL  ENGINEERING. 

In  a  paper  read  at  a  joint  meeting  of  the  Milwaukee 
Engineering  Society  and  the  Milwaukee  Section  of  the 
American  Institute  of  Electrical  Engineers  Mr.  Egbert 
Douglas  gave  many  interesting  hints  relating  to  central- 
station  commercial  engineering.  Below  is  given  an  ab¬ 
stract  of  his  suggestions  bearing  on  motor  and  heating 
applications. 

MOTOR  APPLICATIONS. 

The  expiration  of  practically  all  broad  patent  claims  on 
motor  designs  has  brought  the  cost  of  electric  motors  down 
to  the  point  where  their  use  for  factory  driving  is  well 
within  the  required  limits  of  first  cost  to  compete  success¬ 
fully  with  the  now  obsolete  mechanical  drive.  These  con¬ 
ditions  might  seem  to  simplify  greatly  the  task  of  the  user 
in  making  selection  and  purchase  of  proper  factory  equip¬ 
ment.  As  a  matter  of  fact,  however,  the  situation  is  in¬ 
clined  to  become  more  complicated.  Some  of  the  rea¬ 
sons  for  such  complication  are  as  follows: 

To  the  inexperienced  user  of  motors  there  is  a  strong  in¬ 
clination  to  employ  too  many  motors  and  subdivide  the 
load  too  far.  As  a  general  proposition  the  use  of  indi¬ 
vidual  motors  is  easily  overdone,  with  the  result  that:  (a) 
the  first  cost  of  equipment  is  readily  increased  beyond  the 
point  of  profitable  investment;  (b)  the  saving  in  energy 
is  often  widely  overestimated  by  the  use  of  individual 
motors;  (c)  the  use  of  individual-motor  drive  in  some  in¬ 
dustries  tends  to  increase  rather  than  decrease  the  amount 
of  energy — this  is  particularly  true  in  cotton  mills.  In 
this  class  of  industry,  however,  the  increased  energy  is  of 
little  moment,  as  the  increase  in  production  readily  over¬ 
comes  the  increase  in  energy  at  a  handsome  return. 

As  an  indication  of  how  easy  it  is  to  overdo  the  indi¬ 


vidual-motor  drive  it  was  once  suggested  that  the  proper 
way  to  equip  a  cotton  mill  would  be  to  put  a  motor  on  every 
spindle.  Imagine  a  cotton  mill  with  50,000  spindles 
equipped  with  50,000  motors ! 

There  are  industries,  however,  where  individual-motor 
applications  are  very  desirable  without  regard  to  either 
saving  in  energy  or  increase  in  production.  The  uniform¬ 
ity  of  speed  necessary  for  successful  operation  will  justify 
their  use.  Other  conditions  are  encountered  where  indi¬ 
vidual  motors  are  desirable  solely  on  account  of  conditions 
of  cleanliness;  for  instance,  in  a  laundry  or  printing  shop, 
where  the  elimination  of  overhead  shafting  and  belts  is 
the  means  of  removing  much  undesirable  dirt. 

Certain  applications  where  the  nature  of  the  machine 
would  indicate  the  group  method  as  being  preferable  on 
account  of  rapidly  fluctuating  load  conditions  are  overbal¬ 
anced  by  the  nature  of  the  finished  product.  For  example, 
a  ribbon  loom  takes  little  power  and  gives  rather  an  erratic 
load,  and  as  far  as  load  is  concerned  grouping  is  desirable. 
The  nature  of  the  product,  however,  is  such  that  belts  are 
undesirable,  as  the  frictional  electricity  from  them  tends 
to  distort  the  silk  threads  and  makes  the  fabric  crooked. 
On  account  of  high  cost  of  material  few  second  grades 
can  be  tolerated,  with  the  result  that  individual  motors  are 
here  very  desirable. 

The  amount  of  power  is  often  overestimated,  and  in  the 
absence  of  accurate  information  on  average  commercial 
load  conditions  often  plants  are  provided  with  too  large 
motors,  and,  again,  they  may  be  equipped  with  too  small 
motors.  With  the  desire  to  be  safe,  however,  the  motors  are 
more  usually  too  large  than  too  small.  This  result  probably 
is  due  to  giving  insufficient  attention  to  the  time-factor  of 
machines  or  groups  of  machines  or  to  the  nature  of  the 
plant  and  character  of  material  used.  For  example,  a 
36-in.  lathe  in  a  manufacturing  plant  used  for  roughing 
shafting  of  low'-carbon  steel  and  taking  two  cuts  at  a  speed 
of  150  ft.  per  minute  will  require  25  hp.  The  same  lathe 
in  another  plant  used  for  finishing  or  repair  work  would 
require  only  from  3  hp  to  5  hp. 

In  large  factories  where  competition  is  keen  the  tools 
are  worked  much  harder  than  in  repair  shops  and  small 
plants,  and  hence  the  motor  requirements  are  radically 
different  from  those  for  the  same  tool  in  different  indus¬ 
tries. 

Again,  the  cycle  of  operation  of  machines  where  the  duty 
is  intermittent  should  be  given  careful  consideration  in 
selecting  the  motor,  to  secure  proper  sizes  and  resultant 
heating. 

Consider  an  application  requiring  50  hp  for  5  minutes 
and  10  hp  for  10  minutes,  the  operation  being  repeated 
every  15  minutes.  The  average  load  of  the  motor  is: 

50  X  5  =  250  hp-min. 

10  X  10  =  100  bp-min. 

Total,  350  hp-min. 
the  time  average  being  23.3  hp. 

This  average  load  will  not  produce  the  same  heating  that 
the  cycle  will,  for  the  reason  that  the  copper  losses  in  the 
motor  vary  as  the  square  of  the  current.  The  root  mean 
square  or  equivalent  heating  will  be  produced  by  the  fol¬ 
lowing: 

50*  X  5  =  12.300 

io*Xio=  1,000 
,  Total,  13.300 

Dividing  this  over  13  minutes  the  average  square  is  found 
to  be  900,  the  square  root  of  which  is  30,  Thus  a  root- 
mean-square  load  of  30  hp  if  applied  continuously  will 
produce  the  same  heating  as  the  cycle. 

In  machine-tool  applications  where  the  cutting  is  inter¬ 
mittent,  such  as  planers,  shapers,  slotters,  etc.,  the  maxi¬ 
mum  load  almost  invariably  comes  when  the  reverse  move¬ 
ment  is  made  from  the  cutting  stroke. 
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The  central-station  commercial  engineer  finds  it  diffi¬ 
cult  with  inexperienced  motor  users  to  prevent  them  in 
such  cases  from  purchasing  motors  rated  equal  to  the 
maximum  load. 

Again  there  are  applications  where  the  load  is  on  a 


Fig.  1 — Cycle  of  Slotter  Operation. 


motor  for,  say,  from  an  hour  to  an  hour  and  a  half  once  a 
day,  such  as  in  a  small  gray-iron  foundry  cupola.  In 
such  a  case  where  the  load  is  carried  by  a  cold  motor  a 
20  per  cent  or  25  per  cent  overload  on  the  motor  would  be 
conservative,  as  the  motor  would  hardly  reach  its  permis¬ 
sible  temperature  when  the  work  would  be  finished. 

The  following  two  examples  show  some  of  the  principles 
forming  the  basis  of  analysis  of  the  comparative  cost  of 
operating  group  and  individual  drives. 

Machine  Shop. — It  is  proposed  to  equip  with  electric 
motors  a  machine  shop  now  being  driven  by  a  150-hp  steam 
engine  and  800  ft.  of  main-line  shafting  kept  in  excellent 
condition.  Indicator  cards  showed: 


Indicated  horse-power  of  engine .  Ill 

Indicated  horse  power  friction  of  shafting .  35 


The  comparative  investment  and  operating  costs  arc 
shown  in  the  following  table: 

(iroup  IndivHdual 

Drive.  Drive, 


Number  of  motors .  1  217 

Aggregate  rated  horse  power .  150  450 

Initial  cost  of  drive .  $4,000.00  $25,000.00 

Yearly  cost  of  maintenance .  SI. 750. 00  $1,280.00 

“Fixed  charges” .  $(.00.00  $3,750.00 

Annual  consumption,  kw-hours .  240,000  132,200 

Cf)St  of  energy  at  4  cents  per  kw-hour .  $0,600.00  $5,288.00 

Total  annual  cost .  Si  1,920. 00  $10,318.00 


If  the  energy  costs  less  than  3.6  cents  per  kw-hour,  the 
total  cost  of  operating  the  group-drive  installation  would 
be  less  than  that  of  operating  the  individual  drive. 

Shirt  Factory. — It  is  proposed  to  equip  the  149  sewing 


Fig.  2 — Cycle  of  Open-Side  Planer  Operation. 


machines  in  a  shirt  factory  with  electric  drive.  For  com¬ 
parison  the  actual  results  in  another  factory  manufactur¬ 
ing  the  same  quality  and  line  of  goods,  but  equipped  with 
174  sewing  machines,  are  known. 


The  comparative  investment  and  operating  costs  of  the 
three  equipments  are  shown  in  the  following  table: 


Shaft 

Drive. 

1 

1 

Group  1 
Drive . 

Individual 

Drive. 

Number  of  machines . 

174 

j 

149 

149 

Number  of  motors . 

t 

5 

149 

Aggregate  rating  of  motors,  horse-power. 

281 

25 

24.8 

Friction  load,  kilowatts . 

9.7 

5.0 

Initial  cost  of  drive . 

$1 ,000.00 

$1 ,400.00 

$4,500.66 

Yearly  cost  of  maintenance . 

$30 . 00 

$50.001  $125.00 

"Fixed  charges" . 

$150.00 

$210.00  $675.00 

Annual  consumption,  kw-hours . 

42.600 

24,240 

1  22,700 

Cost  of  energy  at  4  cents  per  kw-hour . 

n  ,  701.00 

$969.60!  $908.  (Ml 

Total  annual  cost . 

5.1 ,884.00 

$1,229.60!  $1,708.00 

From  the  foregoing  table  it  appears  that  the  five-motor 
group  is  more  economical  than  either  the  two-motor  group 
or  the  individual  drive  if  the  cost  of  electric  energy  is  4 
cents  per  kw-hour.  The  group  drive  with  two  motors  is 
more  economical  in  total  annual  cost  than  the  individual 
drive  if  the  cost  of  energy  is  less  than  3.3  cents  per  kw- 
hour  and  more  economical  than  the  five-motor  group  if  the 
cost  of  energy  is  less  than  0.6  cent  per  kw-hour. 

HEATING  APPLICATIONS. 

The  general  subject  of  the  application  of  electric  heat  is 
divided  into  two  classes,  namely,  domestic  applications  and 
industrial  applications.  Both  these  classes  of  applications 


of  electric  heat  are  now  receiving  well-merited  attention 
from  central-station  commercial  engineers,  since  the 
former  has  an  important  bearing  on  the  financial  results 
of  distributing  electric  energy  in  a  residence  district  and 
the  latter  sometimes  influences  the  use  of  central-station 
service  in  place  of  privately  produced  energy. 

Domestic  Applications. — The  price  at  which  electric 
service  can  be  profitably  sold  is  dependent  largely  on  the 
density  of  the  business  and  the  load-factor  such  business 
produces.  In  a  city  with  the  residence-lighting  business 
only  moderately  developed  it  is  probable  that  the  business 
is  being  done  with  only  a  very  small  return  on  the  invest¬ 
ment  devoted  to  such  business.  This  result  is  attributable 
to  the  relatively  low  density  of  business — that  is,  to  the 
small  amount  of  energy  per  mile  of  line  and  to  the  low 
load-factor  developed  by  this  class  of  business.  Any  use 
of  electricity  that  will  tend  to  increase  the  density  and 
load-factor  of  the  residence-lighting  business  is  looked 
upon  with  favor  by  central  stations. 

The  first  domestic  electric-heating  device  that  found  a 
large  use  was  the  smoothing  “iron.”  Following  closely 
upon  the  development  of  this  device  came  other  heating 
devices,  such  as  chafing  dishes,  coffee  percolators,  water 
heaters,  heating  pads  and  toasters.  The  principal  argu¬ 
ment  for  the  use  of  these  devices  is  that  of  their  conveni¬ 
ence.  At  the  rates  at  which  electric  service  can  be  sold 
under  the  present  condition  of  residence-business  develop¬ 
ment  these  services  cannot  be  said  to  compete  with  other 
means  of  producing  heat  and  their  use  is  another  example 
of  the  willingness  of  people  to  pay  for  convenience. 

The  electric  stove  or  cooker  is  now  assuming  a  promi¬ 
nent  field  in  the  mind  of  central-station  operators.  Much 
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has  hcen  done  in  tile  development  of  the  design  of  such 
stoves,  but  their  actual  use  is  not  large  as  yet.  In  the  ordi¬ 
nary  electric  stove  the  heat  is  produced  only  when  needed. 
Under  such  conditions  of  use  the  maximum  demand  im¬ 
posed  on  the  distribution  system  is  high  and  the  load- 
factor  low.  Moreover,  the  time  of  the  maximum  demand 
coincides  with  that  of  the  commercial-lighting  peak.  The 
ordinary  stove  accordingly  does  not  meet  the  requirements 
of  central  stations  in  inqiroving  the  residence  load-factor. 

When  this  condition  was  fully  appreciated  attention  was 
directed  to  a  type  of  stove  that  would  use  electric  energy 
at  a  low  rate  through  a  large  number  of  hours  each  dav, 
store  the  heat  thus  produced  in  a  heat-absorbing  medium, 
such  as  cast  iron  or  zinc,  and  give  off  heat  at  such  rate  as 
was  necessary  to  perform  the  cooking  process.  This 
method  has  thus  far  been  applied  only  to  the  oven  of  the 
stove  in  which  roasting  or  baking  is  done. 

-Mong  this  line  there  has  been  developed  in  England  the 
so-called  “Therol”  system  of  heat  storage  and  in  connec¬ 
tion  therewith  a  few  devices  for  making  use  of  the  heat  so 
stored.  In  these  devices  the  heating  elements  are  embedded 
in  a  block  of  cast  iron  or  zinc,  which  forms  the  heat- 
storage  medium.  In  the  case  of  the  water  heater  the  iron 
or  zinc  is  cast  around  a  coil  of  the  pipe  into  which  passes 
the  water  to  be  heated.  The  insulating  medium  consists  of 
magnesia  and  outside  the  magnesia  is  a  water  jacket,  etc. 

The  future  development  of  electric-cooking  apparatus 
seems  to  be  rather  largely  dependent  upon  the  discovery  of 
a  heat  insulator  or  device  that  will  retain  its  insulating 
qualities  at  the  high  temperature  necessary  for  the  storage 
of  an  appreciable  amount  of  heat  in  a  moderate-sized  mass 
of  material.  So  much  effort  is  now  being  directed  along 
this  line  that  success  in  the  near  future  is  not  at  all  im¬ 
probable.  Most  central  stations  are  awaiting  the  further 
development  of  the  electriq  range  with  heat-storage  sys¬ 
tem  before  undertaking  the  commercial  application  of  the 
device. 

I tidtistrial  Heating  Applications. — Aside  from  the  interest 
in  industrial  heating  appliances  arising  out  of  the  exten¬ 
sions  of  the  field  of  electric  service  by  their  use  central 
stations  are  interested  in  such  appliances,  as  in  many  cases 
they  assist  in  handling  the  isolated  steam-plant  problem. 
One  of  the  difficulties  often  confronting  those  putting  into 
practice  the  gospel  of  central-station  electric  service  is  the 
requirement  of  a  small  amount  of  live  steam  for  heating 
in  some  part  of  the  industrial  process.  In  many  such  cases 
electric  heat  can  be  applied  with  good  economy  and  in¬ 
creased  output  or  saving  in  time  and  with  better  factorv 
working  conditions. 

The  field  for  the  introduction  of  electrical  heat  for  in¬ 
dustrial  purposes  is  a  wide  one  and  covers  an  enormous 
variety  of  applications  in  which  steam  and  direct-combus¬ 
tion  methods  are  now  used.  The  adoption  of  electric  heat 
presents  many  of  the  advantages  over  the  older  methods 
that  the  electric  drive  does  over  the  mechanical  system  of 
transmitting  energy,  f^afety.  cleanlitiess  and  flexibility  are 
as  apparent  as  in  the  motor  applications.  Increased  pro¬ 
duction.  improved  product  and  decreased  manufacturing 
costs  are  also  included  in  the  results  obtained  bv  its  use. 

New  indu.stries  have  been  created  by  the  aid  of  electric 
heat  through  processes  possible  only  by  this  method.  Some 
of  the  industries  which  present  opp<wtunities  for  its  use 
are  embossing  and  matrix  drying  and  heating  glue  in 
paper-box  industries  and  furniture  factories.  In  the  leather 
trade  it  finds  a  ready  application  for  heating  the  large 
variety  of  tools  required  in  finishing  and  ornamentation. 
In  laundry  work  it  has  been  found  preferable  for  ironing 
even  in  the  natural-gas  belt.  In  the  celluloid  industry,  the 
clothing  industry  and  textile  trades  its  use  has  been  found 
desirable.  Bakers  and  confectioners  are  inviting  pros¬ 
pective  customers  for  its  adoption. 

As  an  example  of  the  advantages  it  has  over  live  steam 
may  he  cited  matrix  drying  in  the  newspaper  industry.  Tn 


this  work  temperatures  as  high  as  450  deg.  hahr,  may  be 
safely  used  and.  since  time  is  a  very  important  factor  in 
getting  out  extra  editions,  this  high  temperature  is  very 
desirable  as  it  minimizes  the  time  required  to  dry  a  matrix. 
To  secure  this  high  temperature  requires  such  high  steam 
pressure  that  the  use  of  electric  heat  has  proved  its  superi¬ 
ority.  The  steam  pressures  recjuired  for  various  tempera¬ 
tures  are  as  follows; 


Steam  Pressure,  Pound.s 
per  Square  Inch. 

•VS  2 

.U)l 

too 

4.S(« 


Temperature,  Decrees 
Fahrenheit. 

I2.S 

140 

1Q.S 

2. VS 

435 


It  is  readily  seen  from  the  above  that  prohibitive  steam 
pressures  are  reached  long  before  tbe  desirable  tempera¬ 
tures  are  approached. 

The  matrix-drying  apparatus  can  be  kept  warm  in  many 
cases  by  using  energy  at  times  when  energy  is  not  being 
used  for  other  purposes,  which  arrangement  under  modern 
rates  secures  the  energy  for  the  heating  at  relatively  low 
rates  on  account  of  the  improved  load-factor. 


Wiring  and  Illumination 


INDIRECT  LIGHTING  OF  AN  ARCHED  CHURCH 
INTERIOR. 

.Several  unique  features  of  indirect  and  projected  illumi¬ 
nation.  means  of  reaching  fixtures  for  cleaning,  etc.,  are 
incorporated  in  the  lighting  arrangements  of  the  handsome 
new  church  building  of  the  North  Chicago  Hebrew  con 
gregation.  f)f  Chicago,  Ill. 

The  main  auditorium,  which  is  lighted  entirely  by  con 
cealed  tungsten  units,  measures  70  ft.  x  88  ft.  in  plan, 
and,  as  shown  in  the  illustration,  has  its  ceiling  divided  into 
a  central  barrel  arch.  48  ft.  wide  and  50  ft.  from  floor  to 
crown,  and  two  flat-ccilinged  panels  each  20  ft.  x  70  ft. 
and  30  ft.  above  the  floor.  The  central  span  is  lighted  by 
fifty-two  100- watt  lamps,  twenty-six  on  a  side,  inclosed  in 
helmet  reflectors  and  concealed  behind  the  two  girders  bor¬ 
dering  the  arch.  .\s  shown  in  the  sketch,  these  helmet 
reflectors  have  their  a.xes  inclined  about  15  deg.  to  the 
horizontal,  and  each  row  of  lamps  projects  its  light  onto  the 
o|)posite  side  of  the  arch.  .\  good  deal  of  experimenting 
was  done  to  get  the  ])roi)er  angle  for  the  reflectors,  so 
that  a  uniform  illumination  of  the  arch  might  be  obtained, 
as  shown  in  the  illustration. 

The  helmets  rest  in  wooden  cradles,  the  lamps  being 
supplied  through  several  feet  of  flexible  cord  from  junction 
boxes  opposite  each  reflector.  For  renewing  lamps  or 
cleaning  the  reflectors,  the  cover  can  be  reached  from 
overhead  platforms  running  the  length  of  the  structural 
girders.  The  reflector  lamps  are  switched  in  groups  of 
four  alternate  units,  so  that  any  desired  degree  of  illumina 
tion  can  be  obtained.  .Ml  of  the  interior  lighting  is  con¬ 
trolled  from  a  panel  box  at  the  rear  of  the  altar. 

The  side  panels  of  the  ceiling  are  indirectly  lighted  by 
six  chain-susi)ended.  eye-comfort  reflector  bowls,  three  on 
each  side,  each  bowl  containing  four  loo-watt  tungsten 
lamps.  The  outsides  of  the  bowls  are  tinted  an  ivory  color, 
with  gold  trimmings,  harmonizing  well  with  the  predomi 
nating  colors  of  the  temple  interior,  ivory  for  the  ceiling 
and  a  darker  cream  for  the  sidewalls.  The  benches  arc  <»f 
Circassian  walnut. 
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As  the  indirect  lighting  bowls  are  suspended  5  ft.  from 
the  ceiling  and  at  a  height  of  about  25  ft.  above  the  benches, 
some  means  for  reaching  the  lamps  and  reflectors  without 
the  use  of  ladders  had  to  be  provided.  Accordingly, 
multiple-type  arc-lamp  hangers  were  resorted  to.  and  the 


Fig.  1 — Interior  View  of  the  North  Chicago  Hebrew  Temple. 


entire  fixtures,  canopies  and  all.  were  suspended  from 
windlasses,  arranged  so  that  the  whole  unit  can  be  lowere*! 
to  the  floor.  When  hoisted  to  the  ceiling  the  contact  rings 
engage  with  the  ceiling  receptacles,  completing  the  circuits 
to  the  lamps. 

.\  little  difficulty  was  encountered  at  the  beginning  in 
getting  the  fixture  canopies  to  fit  snugly  against  the  ceiling, 
so  as  to  hide  the  receptacles,  since  the  arc-lamp  hanger 
requires  that  the  lower  member  be  first  pulled  an  inch 
above  the  ])ermanent  position  and  then  dropped  into  place. 
I'his  difficulty  was  solved  by  making  the  canopy  of  tele¬ 
scoping  construction  so  that  its  upper  rim  is  always  pressed 
firmly  against  the  ceiling  by  a  spring. 

In  the  photograph  several  small  direct-lighting  brackets 
will  be  noted  on  the  side  walls.  These  8-cp  lamps  were 
installed  as  emergency  units  in  comidiance  with  the  Chicago 
city  ordinance  which  retpiires  that  for  every  400  sq.  ft. 
of  floor  area  in  a  public  hall  there  shall  be  a  lamp  on  a  sep¬ 
arate  circuit  from  the  main  lighting  and  controlled  from  a 
public  passageway. 

In  the  indirect  lighting  of  the  North  Chicago  temple  a 
total  of  7600  watts  of  tungsten  lamps  is  used,  illuminating 
an  area  of  6160  sq.  ft.  .Although  no  photometric  tests  have 
yet  been  made,  the  intensity  everywhere  in  the  auditorium 
is  sufficient  t(t  permit  the  smallest  print  to  he  read  easily, 
even  by  the  old  people  of  the  congregation.  Special  lamps 
originallv  planned  for  the  use  of  the  choir  over  the  altar 


Fig.  2 — Cross-Section  of  Main  Arch,  Showing  Arrangement 
of  Reflectors. 


have  not  been  installed,  as  the  general  indirect  illumination 
was  found  sufficient  for  all  purposes. 

The  lighting  and  electrical  features  which  characterize 
the  North  Chicago  Hebrew  temple  were  laid  out  by  Mr. 
M.  C.  Hartman. 


INTERIOR  CONDUIT  SYSTEMS  FOR  FEDERAL 
BUILDINGS. 


By  Nelson  S.  Thompson. 

The  standard  arrangement  of  the  electric-lighting  in¬ 
stallations  in  federal  buildings  under  the  control  of  the 
supervising  architect.  Treasury  Department,  consists  of  an 
underground  service  connection  to  an  entrance  switch  just 
inside  of  the  building.  In  small  buildings  where  only  two 
distributing  cabinets  are  used  the  entrance  switch  and  the 
subfeeder  switches  are  concentrated  in  the  same  cabinet, 
and  in  the  larger  buildings  requiring  three  and  not  more 
than  four  distribution  cabinets  there  is  installed  a  subfeeder 
tablet  from  which  subfeeders  or  mains  are  run  to  the 
various  distribution  cabinets  located  throughout  the  build¬ 
ing.  Where  more  than  four  distribution  cabinets  are  nec¬ 
essary  the  subfeeder  cabinet  and  main  switch  cabinet  are 
eliminated  and  a  switchboard  is  installed.  In  the  large 
buildings,  in  which  an  electrical  generating  plant  may  be 
installed  at  some  future  time,  a  standard  type  of  switch¬ 
board  is  installed  in  the  engine  room  with  a  service  con¬ 
nection  to  the  local  companies’  mains. 

The  main  service  switch  is  usually  located  as  near  as 
possible  to  the  point  at  which  the  feeder  circuit  enters  the 
building  and  the  subfeeder  tablet  or  the  switchboard  is  so 
located  as  to  obtain  the  best  runs  and  the  shortest  average 
length,  capacities  considered,  of  subfeeders,  d'he  point 
sought  for  is  one  at  which  the  sum  of  the  products  obtained 
by  multiplying  the  length  of  each  subfeeder  by  the  num¬ 
ber  of  its  ampere  capacity  is  a  minimum.  In  selecting  the 
location  tor  main  service  switch  and  subfeeder  tablet  or 
switchboard  due  consideration  is  given  the  character  of 
room  in  which  it  is  to  be  located,  and  they  are  not  located 
in  coal-storage  rooms,  storage  rooms,  or  in  letter  carriers’ 
lounging  or  toilet  rooms. 

The  distribution  cabinets  for  the  post-office  section  are 
in  the  post-office  workroom,  so  that  all  lamps  in  the  work¬ 
room.  letter  carriers’  lounging  and  toilet  rooms,  and  the 
executive  offices  of  the  post  office,  can  be  controlled  from 
them.  .All  other  cabinets  in  the  building  are  located  in 
public  spaces,  such  as  corridors  or  lobbies,  or  in  the  base¬ 
ment  outside  of  post-office  space  and  storerooms.  The 
locations  sought  for  distribution  cabinets  are  those  which 
will  admit  of  being  readily  reached  with  the  feeder  and 
which  will  make  all  branches  of  approximately  equal  length. 
The  ma.ximum  length  of  a  branch  circuit  is  generally 
limited  to  too  ft.  The  architectural  features  of  the  build¬ 
ing  are  considered  in  locating  distribution  cabinets. 

The  public  lobby  on  the  first  floor  and  the  exterior  lamps 
at  the  main  entrance  are  controlled  from  a  cabinet  located 
in  the  lobby,  or,  in  special  cases,  in  the  basement.  In  cases 
where  not  more  than  three  circuits  are  required  to  supply 
a  floor  above  or  below  a  given  cabinet  they  are  controlled 
from  the  cabinet  mentioned.  As  a  general  rule  not  more 
than  si.xteen  circuits  are  taken  from  a  cabinet  and  usually 
tine  or  more  spare  switches  are  provided  on  each  distribut¬ 
ing  cabinet. 

In  locating  distribution  cabinets  in  thin  walls,  care  is 
taken  to  see  that  a  steel  beam  is  not  located  directly  over 
the  cabinet,  and  should  this  be  the  case  the  structural  en¬ 
gineers  are  requested  to  substitute  two  channels  for  the 
beam  and  set  the  backs  of  the  channels  1J/2  in.  apart.  A 
cabinet  is  never  located  in  a  partition  wall  less  than  4  in. 
thick,  exclusive  of  the  plaster.  The  cabinets  containing 
tbe  distribution  panels  are  of  steel  and  both  the  cabinets 
and  the  tablets  are  of  special  design.  The  tablets  are  of 
marble  and  contain  25-amp  switches  and  lo-amp  inclosed 
fuses  controlling  the  various  circuits. 

All  wiring  is  run  in  rigid  metal  conduits  and  all  main 
service  connections  to  the  building  are  made  underground 
either  from  a  steel  pole  located  on  federal  property  or 
from  the  service  poles  of  the  company  adjacent  to  the 
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federal  building  site.  The  conduits  to  the  service  poles 
are  run  up  a  distance  of  10  ft.  and  are  provided  with  a 
weatherproof  hood.  The  former  practice  of  installing 
handhole  boxes  at  the  base  of  service  poles  has  proved  to 
be  unsatisfactory,  and  has,  except  in  special  cases,  been 
abandoned.  The  junction  box  on  the  main  feeder  conduit 
inside  of  the  basement  is  not  made  less  than  8  in.  x  8  in.  x 
4  in.  as  a  rule,  and  when  the  service  switch  is  close  to  the 
point  of  entrance  of  the  service  conduit  the  junction  box 
is  sometimes  omitted. 

The  feeder  and  other  conduits  in  the  basement  larger 
than  I  in.  are  run  exposed  on  the  basement  ceiling  and  are 
installed  parallel  to  the  lines  of  the  building.  As  a  general 
rule  all  other  conduits  in  the  building,  except  in  the  roof 
space  and  in  unfinished  attics,  are  concealed.  Conduits  in 
floors  are  run  in  the  most  direct  manner  and  are  not  as  a 
rule  made  larger  than  in.  in  diameter,  as  a  larger  size 
is  difficult  to  conceal  in  the  floor  construction.  Care  is 
taken  that  conduits  do  not  cross  each  other  in  the  floor  con¬ 
struction. 

In  the  majority  of  cases  the  conduits  run  up  from  the 
cabinets  and  run  in  the  floor  construction  above  with  drops 
to  the  single-pole  snap  switches  at  the  entrance  doors.  This 


CONDUIT  SIZES  FOR  CONDUCTORS. 


Wire 

and 

Cable  Size. 
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Two 
Wires, 
Same  Size. 
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Three 
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1 
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1  2K 

3 
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Notes; — The  above  table  is  based  on  double-braided  rubber-insulated  wire 
and  unlined  metal  conduit. 

The  conduit  sizes  are  Riven  for  runs  up  to  100  ft.  with  not  more  than  four 
right  anfiie  bends  between  outlets.  For  longer  runs  larger  conduits  are  used. 


T.EAD-INCASED  CABLE  IN  UNLINED  METALLIC  CONDUIT. 


Wire 

and 

Cable  Size. 

Tw.i 
Wires, 
Same  Size. 
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Wires, 
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2X 
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3 
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2X 

3 

3 
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2X 

3 

3 
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1 

oooo . 
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3 
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1  ^ 

3 
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I 
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3X 
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is,  however,  a  matter  which  is  governed  by  the  construction, 
ceiling  heights,  etc.,  and  an  effort  is  made  to  reduce  the 
length  of  the  runs  to  a  minimum.  In  vertical  risers  con¬ 
taining  wires  of  the  following  sizes  and  lengths  provision 
is  made  for  supporting  the  wire  by  making  a  right-angle 
bend  in  the  conduit  or  in  a  junction  box:  No.  o  wire,  a 
support  every  loo  ft.;  No.  oo  to  No.  oooo,  a  support  every 
8o  h. ;  No.  oooo  to  300,000,  a  support  every  60  ft. 

The  preceding  tables,  many  of  which  are  due  to  Mr.  N. 


R.  Stansel,  formerly  an  inspector  of  mechanical  and  elec¬ 
trical  engineering  in  the  supervising  architect’s  office,  are 
used  to  ascertain  the  size  of  conduits  to  accommodate  the 
various  sizes  and  number  of  wires. 

OUTLETS. 

The  standard  type  of  outlet  boxes  suitable  for  rigid  con¬ 
duits  are  used  and  no  conduit  larger  than  ^  in.  is  connected 
to  any  outlet  box  and  not  more  than  four  connections  are 
made  to  any  outlet  box.  The  locations  of  outlets  are  made 
to  conform  to  the  architectural  treatment  and  to  the  con¬ 
struction  of  the  building.  This  requires  generally  the 
symmetrical  spacing  of  outlets  and  the  placing  of  the  same  ; 
so  as  to  not  interfere  with  construction  details.  Ceiling  { 
outlets  are  used  for  general  illumination,  and  bracket  out  | 
lets  are  used  only  where  space  restrictions  demand  them,  ’ 
that  is,  in  small  toilet  rooms,  stair  landings,  low  ceilings, 
etc.  Bracket  outlets  are  also  sometimes  used  for  ornament^ 
in  court  rooms.  As  a  general  rule  ceiling  outlets  in  the 
same  space  supply  from  150  to  300  sq.  ft.  of  floor  area. 
Single  outlets  will  often  supply  a  smaller  area  than  the 
minimum  value  given  above. 

In  general  the  ratings  of  ceiling  outlets  do  not  exceed 
300  watts,  bracket  outlets,  50  watts,  and  receptacles,  50  watts. 
Some  bracket  outlets  at  windows  in  post-office  screens,  in 
court  rooms,  in  lobbies,  on  exterior  of  building,  etc.,  will 
supply  100  (or  more)  watts.  Court-room  and  lobby  ceil¬ 
ing  outlets,  where  the  total  number  of  outlets  is  restricted 
by  the  architectural  treatment,  have  a  greater  rating  than 
300  watts.  Such  outlets  sometimes  require  more  than  one 
circuit. 

Rooms  less  than  20  ft.  square  have  one  ceiling  outlet. 
Rooms  over  20  ft.  in  either  dimension,  and  narrow  rooms, 
have  two  or  more  ceiling  outlets  placed  on  the  longer  di¬ 
mensions,  the  number  of  rows  of  outlets  being  governed 
by  the  width  of  the  room.  In  the  post-office  workroom 
a  space  about  3  ft.  wide  adjacent  to  the  screen  is  consid¬ 
ered  to  be  sufficiently  lighted  by  the  brackets  on  the  screen, 
and  this  area  is  deducted  from  the  total  area  of  the  room 
in  calculating  the  illumination. 

In  locating  outlets  in  large  office  rooms  the  possibility  of 
such  rooms  being  subdivided  at  some  future  time  receives 
consideration.  The  location  of  ceiling  outlets  in  court 
rooms  and  in  main  lobbies  depends  very  largely  upon  the 
designs  of  the  ceilings  and  other  architectural  features  of 
these  spaces.  As  far  as  is  practicable  ceiling  outlets  are 
located  in  the  centers  of  squares. 

It  is  considered  that  approximate  uniform  illumination 
is  obtained  when  the  distance  between  the  outlets  is  equal 
to  twice  the  height  of  the  lamps  above  the  plane  of  illu¬ 
mination,  using  reflectors  which  direct  the  greatest  por¬ 
tion  of  the  light  downw'ard  within  an  angle  of  60  deg.  from 
the  vertical  and  with  the  maximum  apparent  candle-oower 
at  about  45  deg.  from  the  vertical. 

Outlets  near  beams  are  located  a  sufficient  distance  from 
the  beam  to  admit  of  the  placing  of  a  standard  4-in.  outlet 
box,  and  if  the  beam  projects  below  the  ceiling  the  outlet 
is  located  a  minimum  of  10  in.  from  the  outer  edge  of  beam 
flange.  If  a  beam  is  directly  over  a  necessary  or  very  de¬ 
sirable  location  for  an  outlet,  an  effort  is  made  to  have 
structural  engineers  substitute  two  channels  with  a  ij4-in. 
space  betw'een  the  same  for  the  single  beam.  Outlets  are 
not  placed  within  6  in.  of  heating  mains  or  other  large 
piping.  A  ceiling  outlet  is  not  located  in  front  of  an  in- 
w'ard  projecting  revolving  door  unless  the  edge  of  the 
roof  over  the  door  is  at  least  3  ft.  from  the  center  line  of 
the  lobby. 

Ceiling  outlets  are  not  placed  on  skylight  frames  unless 
necessary;  if  such  is  the  case,  special  construction  of  the 
frames  to  accommodate  the  piping,  gas  and  electric,  out¬ 
lets,  boxes,  canopies,  etc.,  is  obtained  from  the  architects. 

Combination  ceiling  outlets  are  not  used  where  the  ceil¬ 
ing  heights  are  less  than  8  ft.  6  in. 
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The  standard  height  of  bracket  outlets  is  7  ft.  above  the 
floor,  but  in  court  rooms  the  bracket  outlets  are  frequently 
placed  higher  than  7  ft.  above  the  floor.  Bracket  outlets 
are  located  so  that  the  fixture  canopy  will  rest  on  a  smooth 
plane  surface  not  less  than  5^  in.  wide.  Bracket  outlets 
are  provided  over  each  window  in  the  post-office  screen, 
unless  two  windows  are  quite  close  together,  in  which  case 
one  outlet  will  serve  both  windows.  Bracket  outlets  are 
provided  on  the  lock-box  section  also,  on  the  basis  of  one 
outlet  for  each  four  feet  to  six  feet  of  length  of  the  box 
section. 

To  supply  the  local  illumination  of  furniture  in  post-office 
workroom  bracket  outlet  boxes  with  covers  are  set  out 
fully  exposed  on  the  basement  ceiling.  One  box  is  pro¬ 
vided  for  each  300  sq.  ft.  of  floor  area,  and  each  bo.x  is 
rated  at  500  watts  in  calculation  of  wire  sizes.  Receptacle 
outlets  for  local  illumination  are  placed  in  both  floors  and 
walls  of  the  principal  offices  and  in  walls  of  all  office  rooms. 

The  floor  outlets  are  located  on  the  center  line  of  the 
room,  longer  dimension,  and  one  floor  outlet  is  provided 
for  each  250  sq.  ft.  of  floor  area  when  more  than  one  such 
outlet  is  needed.  Desks  are  generally  placed  so  as  to  re¬ 
ceive  a  maximum  amount  of  daylight,  and  this  guides  the 
selection  of  the  locations  for  wall  outlets.  One  such  out¬ 
let  for  each  two  windows  of  the  average  office  is  provided 
unless  conditions  indicate  the  need  of  a  greater  number. 
Money  order  and  registry  rooms  have  one  or  more  wall 
outlets.  An  outlet  is  provided  in  each  elevator  and  lift 
shaft  and  located  at  the  center  of  travel  of  car. 

A  plug  receptacle  is  provided  at  each  end  of  the  judge’s 
bench  and  a  plug  receptacle  is  also  provided  for  the  clerk’s 
desk.  Bracket  outlets,  which  are  placed  against  the  wall, 
are  provided  over  the  writing  desks  in  the  public  lobby. 
Outlets  on  portable  lobby  desks  are  so  connected  that  the 
tearing  up  of  a  floor  to  place  the  conduit  will  not  be  neces¬ 
sary,  a  junction  box  being  set  on  the  basement  ceiling  near 
the  probable  location  of  the  riser  to  the  desk  bracket,  and 
the  horizontal  run  of  conduit  from  the  box  to  the  desk 
riser  is  exposed  on  basement  eeiling. 

riie  ceiling  outlets  in  the  first-floor  lobby  are  supplied 
by  at  least  two  circuits.  The  outlet  for  the  elevator  circuit 
’  is  connected  on  a  basement  circuit  which  supplies  outlets 
in  the  boiler  room.  The  special  junction  bo.xes  on  the  base¬ 
ment  ceiling  are  connected  two  on  a  circuit,  or  in  case  there 
is  an  odd  number  three  per  circuit.  The  branch  circuits 
are  connected  so  that  the  loads  on  the  two  sides  of  the 
three-wire  circuit  will  be  approximately  balanced.  The 
outlets  in  public  toilets  and  in  attics  are  connected  on  the 
corridor  circuits.  In  the  workroom  not  more  than  two 
ceiling  outlets  are  connected  on  one  circuit.  Independent 
circuits  are  provided  for  the  post-office  screen  outlets. 

Outlets  in  the  lobby,  outside  entrance  outlets,  and  base¬ 
ment  outlets  not  in  spaces  connected  with  the  post-office 
working  space  are  connected  to  a  tablet  in  the  lobby  or  the 
basement.  The  outlets  for  the  lobby  desks  are  connected  to 
either  the  workroom  or  lobby  tablets. 

In  court  rooms  an  independent  circuit  is  provided  for 
the  outlets  at  the  judge’s  and  clerk’s  desks,  and  if  condi¬ 
tions  require  two  circuits  are  run  to  each  ceiling  outlet. 
Outside  fixtures  at  each  entrance  are  in  general  connected 
on  a  separate  circuit,  but  where  the  fixtures  are  small  those 
at  the  two  entrances  are  connected  on  one  circuit.  Lead- 
covered  rubber  or  paper-insulated  wire  is  run  from  the 
junction  boxes  just  inside  the  wall  in  the  basement  to  the 
outdoor  lamps  at  the  main  entrances.  At  each  vault  in  the 
building  a  plug  receptacle  is  provided  on  the  exterior  near 
the  lock  side  of  the  door,  and  in  cases  where  the  vault  ex¬ 
ceeds  80  sq.  ft.  in  floor  area  a  ceiling  outlet  box  is  pro¬ 
vided  in  the  vault  with  a  receptacle  just  inside  the  door 
so  that  the  inner  and  outer  receptacle  may  be  connected 
with  a  flexible  cord  when  desired. 

Outlets  are  provided  in  the  roof  space  or  attic,  as  judg¬ 
ment  dictates,  and  ample  illumination  is  provided  for  the 


overhead  sheaves  of  elevators.  The  outlets  in  the  base¬ 
ment  and  machinery  spaces  are  located  as  judgment  dic¬ 
tates.  Each  branch  circuit  is  controlled  by  a  double-pole 
knife  switch  located  on  the  distribution  tablet. 

Except  in  the  post-office  workroom  and  basement  and 
unfinished  attic  or  roof  spaces  all  ceiling  outlets  and  all 
bracket  outlets  located  over  9  ft.  above  the  floor  are  con¬ 
trolled  by  snap  switches.  Snap  switches  are  of  the  single¬ 
pole,  flush  type,  and  are  set  5  ft.  above  the  floor,  and  those 
in  public  spaces  have  a  lock  attachment.  Snap  switches 
in  rooms  are  located  near  the  entrance-door  casing  on  the 
lock  side.  Large  rooms  which  have  two  entrance  doors 
from  the  corridor  and  more  than  one  ceiling  outlet  have 
a  snap  swdtch  at  each  entrance  door.  Switches  controlling 
large  spaces  and  long  corridors  are  frequently  placed  in 
gang  boxes,  but  not  more  than  three  switches  are  placed 
in  one  gang  box.  Switches  are  not  located  in  partition 
walls  less  than  4  in.  thick,  and  are  so  placed  that  the  face 
plate  will  rest  on  a  smooth  plane  surface. 

A  uniform-size  lo-amp  fuse  is  used  for  all  branch  cir¬ 
cuits;  the  smallest  wire  in  lighting  fixtures  used  is  No.  16. 
The  sizes  of  fuses  for  feeders  and  subfeeders  are  selected 
to  correspond  to  the  carrying  capacity  of  the  wires,  which 
the  fuses  protect.  In  case  of  a  small  switch  controlling  a 
large  cable  the  size  of  the  fuse  is  adapted  to  give  protection 
to  the  switch. 

Letters  to  the  Editor. 

The  Relation  of  Temperature  to  Stream  Flow. 

To  the  Editor  of  the  Electrical  World: 

Sir: — In  following  your  recent  editorial  comments  on  the 
relation  of  deforestation  to  stream  flow,  as  brought  forth 
by  Professor  Mead’s  Bulletin,  I  observe  that  no  particular 
emphasis  has  been  placed  on  the  relation  of  temperature 
to  floods.  But  this  factor  is  undoubtedly  one  of  the 
elements  of  the  problem,  although  not  perhaps  of  major 
importance. 

Under  average  conditions  the  flood  stage  occurs  during 
the  spring  of  the  year,  but  the  exact  time  of  occurrence, 
the  intensity  and  the  duration  are  uncertain.  At  this  point 
the  temperature  plays  its  important  part.  An  early  thaw, 
lasting  perhaps  a  week,  will  inevitably  swell  the  streams, 
without  regard  to  the  immediate  rainfall.  If  rains  occur 
at  the  same  time  the  effect  is  naturally  accelerated  and 
usually  the  flood  touches  a  higher  mark.  On  the  opposite 
hand,  a  long,  cold  spring  and  a  late  thaw  will  defer  the 
flood  perhaps  many  weeks. 

Of  course,  these  remarks  apply  to  a  climate  like  that  of 
our  middle  and  northern  belt,  which  includes  Wisconsin. 
The  spring  temperatures,  and  also  the  winter  temperatures, 
undoubtedly  account  to  some  extent  for  stream  flow  varia¬ 
tions  which  are  difficult  to  explain  on  the  basis  alone  of 
rainfall.  Perhaps  we  can  go  even  farther  with  this  and 
study  the  proportion  of  rainfall  which  is  precipitated  as 
snow.  In  the  case  of  a  thaw,  it  is  reasonable  to  believe 
that  melting  snow  would  give  up  water  at  a  faster  rate 
than  the  earth’s  frozen  crust,  and  hence  the  crust  beneath 
the  snow  would  be  less  affected  by  the  temperature,  and 
the  water  released  would  not  reach  the  subsoil,  but  pass  off 
largely  on  the  surface,  to  the  brooks  and  streams. 

Following  this  still  farther,  it  is  evident  that  deforesta¬ 
tion  will  cause  the  snow  to  melt  much  sooner  than  it  other¬ 
wise  would,  as  anyone  knows  who  has  been  through  the 
forests  in  the  late  spring,  when  the  snow  in  the  open  has 
long  since  disappeared.  The  proportion  of  snowfall  varies 
from  year  to  year,  as  well  as  the  total  rainfall — another 
factor  in  this  fascinating  question. 

When  we  come  to  consider  all  the  probable  or  possible 
elements  which  determine  stream  flow  it  seems  likely  that 
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our  recorded  data  have  hitherto  been  hardly  comprehensive 
enough  to  enable  us  to  settle  the  question.  Certainly  it 
demands  the  most  careful  study  and  research. 

Chicago,  III.  Frank  F.  Fowle. 


Depreciation 

To  the  Editor  of  Electrical  World: 

Sir: — Your  issue  of  Aug.  5  contains  a  very  timely  and 
interesting  article  on  “Depreciation,”  by  Mr.  H.  G.  Nutting. 

It  is  a  pleasure  to  note  that  Mr.  Nutting  has  adopted 
one  of  the  suggestions  of  my  recent  paper  on  the  subject 
of  “Depreciation,”  presented  at  the  convention  of  the 
American  Institute  of  Electrical  Engineers,  and  has  pub¬ 
lished  exact  data  on  age  and  depreciation  of  physical 
property.  He  has  very  properly  been  careful  to  set  forth 
the  reasons  for  the  abandonment  of  the  property  referred 
to  at  the  ages  indicated.  It  is  worthy  of  comment  that  not 
in  a  single  instance  cited  is  any  clew  given  as  to  the  life 
of  boilers  or  engines  where  depreciation  is  due  merely  to 
age — his  example  of  “lack  of  capacity”  being  depreciation 
due  to  inadequacy  or  obsolescence.  Another  conclusion  to 
be  drawn  from  a  study  of  Mr.  Nutting’s  table  supporting 
the  observations  by  other  engineers  is  that  local  condi¬ 
tions  and  individual  treatment  materially  affect  the  life 
of  apparatus. 

In  connection  with  depreciation  on  boilers  it  is  worth 
noting  that  out  of  a  collection  of  several  hundred  specific 
records  owned  by  the  writer  there  is  not  a  single  instance 
of  water-tube  boilers  having  been  abandoned  or  retired 
because  of  age;  and  out  of  152  fire-tube  boilers,  varying 
in  life  from  nine  to  thirty-four  years,  it  is  found  the  aver¬ 
age  life  was  20.7  years.  The  great  variation  in  life  is  due 
to  methods  of  firing,  quality  of  water  used  and  system  of 
maintenance.  It  is  said  that  the  life  of  the  Scotch  type  of 
boilers  formerly  used  in  the  United  States  Navy  averaged 
about  seven  years,  this  briefness  of  life  being  due  to  the 
use  of  more  or  less  salt  or  brackish  water  and  irregular 
conditions  of  operation. 


Mr.  Nutting  gives  an  interesting  curve  showing  his 
ideas  of  the  rate  of  depreciation  of  apparatus,  but  he  will 
probably  find  few  engineers  who  are  ready  to  accept  his 
curve  as  the  correct  one.  Very  much  apparatus  does  not 
increase  in  value  shortly  after  installation,  so  that  the  point 
A  would  not  apply;  similarly,  much  apparatus  is  scrapped 
as  soon  as  its  regular  use  is  discontinued  and  therefore 
has  no  section  of  curve  B  C.  It  can  thus  be  safely  con¬ 


cluded  that  no  general  curve  will  apply  to  each  particular 
type  of  apparatus. 

Mr.  Nutting  is  mistaken  in  his  statement  that  “the  prac¬ 
tice  of  the  Wisconsin  Railroad  Commission  in  making  a 
valuation  does  not  use  the  straight-line  method,  but  rather 
‘a  4  per  cent  compound-interest  depreciation  curve’.”  The 
Wisconsin  commission  frequently  uses  the  “straight-line 
method” — for  example,  in  estimating  the  rate  of  deprecia¬ 
tion  of  the  electrical  plant  of  the  Madison  Gas  &  Electric 
Company.  He  is  correct  in  calling  attention  to  the  fact 
that  the  said  commission  modifies  the  amount  of  deprecia¬ 
tion  for  given  age  according  to  the  condition  of  the  appa¬ 
ratus. 

New  York.  Henry  Floy. 
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Generators,  Motors  and  Transformers. 

Effect  of  Short-Circuit  Armature  Currents  Under  the 
Brushes  in  Interpole  Motors. — E,  Rosenberg. — In  inter¬ 
pole  direct-current  motors  hunting  troubles  may  occur  if 
the  motor  is  working  with  a  weak  field,  for  instance,  in 
motors  for  a  wide  range  of  speed  which  is  obtained  by  shunt 
regulation.  The  author  agrees  with  the  explanation  of 
R.  Pohl  that  the  hunting  phenomenon  is  due  to  the  short- 
circuits  under  the  brushes.  He  first  discusses  the  magnetic 
effect  of  the  brush  currents  in  machines  without  inter- 
jK)les.  It  has  a  demagnetizing  effect  w'hen  the  machine 
runs  as  a  generator  and  strengthens  the  primary  field  when 
the  machine  runs  as  a  motor,  while  the  cross-magnetizing 
armature  reaction  is  the  same  whether  the  machine  runs 
as  a  generator  or  a  motor.  The  magnetic  influence  of  the 
short-circuit  currents  under  the  brushes  can  be  very  con¬ 
siderable,  and  is,  to  a  large  degree,  dependent  upon  the 
speed,  the  reactance  of  the  short-circuited  coils,  width  of 
the  brush  and  actual  contact  surface  of  the  brush.  In 
consequence  of  the  last-named  item,  the  mechanical  con¬ 
dition  of  the  commutator  is  of  great  importance,  and  hence 
it  is  possible  that  high  mica,  a  high  bar  or  a  rough  com¬ 
mutator  surface  influences  the  magnetic  conditions  of  a 
machine  to  a  considerable  degree.  The  author  then  dis¬ 
cusses  interpole  machines.  A  commutating  pole  of  ideal 


proportions  could  produce  an  ideal  commutation,  namely, 
a  reversal  of  the  current  in  the  no-load  neutral.  If  the  com¬ 
mutating  pole  is  too  weak  the  reversal  of  the  current  will 
be  delayed,  and  therefore  the  action  of  the  brush  currents 
will  be  the  same  in  quality,  if  not  in  quantity,  as  that  of 
a  machine  without  commutating  poles.  However,  if  the 
commutating  pole  is  too  strong  the  current  reversal  will 
take  place  before  the  no-load  neutral  is  reached.  In  the 
case  of  a  generator  the  main  field  will  be  strengthened; 
in  the  case  of  a  motor  the  main  field  will  be  weakened  by 
the  brush  currents  due  to  a  strong  c(»ininutating  pole.  Phe 
first  assertion  explains  the  well-knowm  fact  that  it  is  possi¬ 
ble  with  proper  brush  position  to  obtain  a  level  compound  or 
overcompound  characteristic  in  a  shunt  machine  with  com¬ 
mutating  poles  even  when  the  brushes  are  fixed  in  the 
no-load  neutral.  Very  often  the  compounding  action  is 
falsely  attributed  to  the  direct  action  of  the  commutating 
pole.  This  would  offer  an  explanation,  fir.st  of  all,  only 
for  a  brush  position  with  a  backward  lead,  for  only  in 
this  case  does  the  commutating  pole,  having  the  polarit) 
of  the  main  pole  following  it  in  the  direction  of  rotation 
and  being  series-excited,  support  the  main  pole.  Consid¬ 
ering,  however,  that  commutating  poles  are  very  often  of 
such  a  small  cross-section  that  the  total  flux  going  through 
them  is  only  a  few  per  cent  of  the  main  flux,  and  that  a 
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compound  characteristic  can  be  obtained  even  with  brushes 
in  the  no-load  neutral,  it  is  clear  that  the  direct  action  of 
the  commutating  pole  is  not  a  sufficient  explanation,  whereas 
the  action  of  the  brush  current  ampere-turns  working  on  the 
big  magnetic  mass  of  the  main  field  coil  explains  the 
phenomenon  fully.  With  regard  to  motors,  the  brush 
currents  due  to  a  commutating  field  which  is  too  strong 
will  weaken  the  main  field.  If  the  commutating  pole 
was  always  too  strong  and  the  brushes  were  in  the  no-load 
neutral,  then  such  a  motor  would  behave  like  a  com¬ 
pound-wound  motor  with  reversed  series  winding.  Now,  it 
is  easily  possible  that  a  commutating  pole  with  a  given 
number  of  turns  is  too  strong  with  small  currents  and 
too  weak  with  large  currents;  also,  that  it  is  too  strong 
for  low  speeds  and  too  weak  for  high  speeds.  The  change 
in  the  relative  value  of  the  commutating  field  is  particu¬ 
larly  marked  if  the  commutating  pole  has  considerable 
leakage  and  has  a  small  section.  For  lower  currents 
below  a  critical  current  therefore  the  main  motor  field  is 
weakened,  for  higher  currents  strengthened.  Such  an 
influence  is  very  apt  to  set  up  hunting.  In  every  motor, 
of  course,  slight  oscillations  of  current  occur  all  the  time 
because  of  the  small  oscillations  in  the  impressed  emf,  due 
to  small  variations  in  the  load  torque,  even  if  the  motor  is 
loaded  with  a  practically  constant  load.  In  an  interpole 
motor,  if  the  current  is  for  a  moment  smaller  than  it 
ought  to  be,  the  commutating  field  will  be  too  strong  and 
the  brush  currents  will  weaken  the  main  field,  thus  causing 
the  motor  to  speed  up.  With  the  reduced  field  the  motor 
tvill  take  considerably  more  current,  and  the  current  may 
be  so  high  that  the  commutating  pole  will  then  be  too 
weak,  which,  in  consequence  of  the  brush  currents,  will 
strengthen  the  main  field  and  will  make  the  speed  come 
down  a  very  considerable  amount  when  the  action  starts 
fresh  again.  There  are  several  remedies  for  the  hunting 
of  interpole  motors.  One  w’ell-known  way  is  to  increase 
the  air-gap  in  the  main  field,  .\nother  means  is  to  set 
the  brushes  forward  in  the  direction  of  rotation.  This 
means,  however,  is  only  applicable  in  non-reversible  motors ; 
the  forward  brush  position  for  one  direction  would  turn 
out  a  backward  position  for  the  other  direction  and  aggra¬ 
vate  the  evil.  For  reversing  the  motors  the  brushes  have 
to  be  kept  in  the  no-load  neutral,  and  then  it  is  important 
to  keep  the  ratio  between  interpole  ampere-turns  and 
armature  ampere-turns  as  low  as  ever  compatible  with 
good  commutation.  For  this  purpose  the  air-gap  between 
interpole  and  armature  should  be  made  small,  the  pole  tip 
should  be  shaped  so  as  to  give  very  small  leakage  and 
the  body  of  the  interpole  should  have  sufficient  section 
to  prevent  saturation,  and  then  it  will  be  quite  possible  to 
commutate  with  a  slight  excess  of  interpole  ampere-turns. 
— Lond.  Electrician,  Aug.  4. 

Hysteresis  Torque. — H.  Zipp. — The  author  refers  to  a 
recent  discussion  on  the  explanation  of  the  sudden  jump 
of  power  when  an  induction  machine  passes  through  syn¬ 
chronism  from  lower  to  higher  speeds.  This  phenomenon 
has  been  used  for  separating  the  iron  losses  in  an  induction 
motor,  but  the  question  has  been  raised  whether  the  hys¬ 
teresis  torque  is  independent  of  the  slip  or  not.  The  author 
describes  experiments  with  an  eddy-current  brake,  with 
brake  disks  first  of  magnetic  and  then  of  non-magnetic 
material.  They  prove  the  existence  of  a  hysteresis  torque 
independent  of  the  speed.  At  synchronism  this  torque 
may  have  any  value  between  a  positive  and  negative 
maximum  according  to  the  instantaneous  position  of  the 
rotor  in  the  field  at  synchronism. — Elek.  Zeit.,  July  6. 

Ventilation  of  Machinery. — A  note  on  a  British  patent 
of  Siemens  Brothers  Dynamo  Works,  Ltd.,  and  C.  A.  B.  D. 
Koettgen  (8392,  July  27).  an  arrangement  for  ventilation 
of  a  generator  of  the  turbo  type,  consisting  of  the  combi¬ 
nation  of  three  fans  on  the  rotor  for  forcing  air  through 
the  stator  air  ducts,  drawing  air  through  the  rotor  air 
ducts  and  also  through  the  air-gap.  A  partition  within 


the  generator  separates  the  air  discharged  from  the  stator 
ducts  from  that  discharged  from  the  rotor  ducts  and  the 
air-gap. — Lond.  Elec.  Enging,  Aug.  3. 

Stray  Fields  of  Transformers. — F.  Niethammer  and  E. 
.Siegel. — The  authors  discuss  the  leakage  fields  of  regu¬ 
lating  transformers  in  which  more  or  less  secondary  coils 
can  be  disconnected,  such  as  are  in  use  on  single-phase 
locomotives.  The  stray  fields  are  discussed  for  different 
designs  of  these  transformers. — Elek.  u.  Masch.  (Vienna), 
May  21. 

Circular  Diagram. — C.  F.  LiUILbert. — The  conclusion  of 
his  theoretical  paper  on  the  circular  diagram  of  single¬ 
phase  induction  motors,  giving  a  numerical  e.xample. — J.a 
Lumiere  Elec.,  July  i. 

Lamps  and  Lighting. 

Photometric  Flame  Standards. — W.  |.  A.  Buttekkield. 

J.  S.  Haldane  and  A.  P.  Trotter. — A  paper  presented  to 
the  International  Photometric  Commission  at  Zurich,  giving 
a  record  of  a  research  on  the  corrections  for  the  effects 
of  atmospheric  conditions  on  photometric  flame  standards. 
The  principal  results  may  be  summarized  as  follows:  The 
curve  connecting  air  pressure  and  correction  factor  is  for 
the  Harcourt  lamp  nearly  a  straight  line  for  the  range  from 
700  mm  to  850  mm  and  shows  that  within  these  limits 
the  light  increases  or  decreases  by  1  per  cent,  with  an 
increase  or  decrease  respectively  in  pressure  of  12.5  mm; 
that  is,  that  a  variation  of  10  mm  in  pressure  is  attended 
by  a  variation  in  the  same  sense  of  0.8  per  cent  in  the 
light  afforded  by  the  lamp.  The  curve  of  the  Hefner 
lamp  is  likewise  nearly '  a  straight  line  for  the  range 
between  700  mm  and  850  mm  and  shows  that  within  these 
limits  the  light  increases  or  decreases  by  i  per  cent  with 
an  increase  or  decrease  respectively  in  pressure  of  25  mm ; 
that  is,  that  a  variation  of  10  mm  in  pressure  is  attended 
by  a  variation  in  the  same  sense  of  0.4  per  cent  in  the 
light  afforded  by  the  lamp.  Sets  of  observati«ins  on  the 
Harcourt  lamp  showed  that  a  change  solely  in  the  tern 
perature  of  the  air  from  8  deg.  C.  to  over  20  deg.  C. 
had  no  definite  effect  on  the  light  afforded,  but  the  light 
of  both  the  Harcourt  and  Hefner  lamps  decreases  by  i 
per  cent  for  an  increase  of  0.16  per  cent  in  the  aqueous 
vapor  in  the  air,  so  that  an  increase  of  i  per  cent  in  the 
aqueous  vapor  in  the  air  is  attended  by  a  decrease  of 
6.25  per  cent  in  the  light  of  the  lamps.  It  was  also 
found  that  1  per  cent  decrease  in  the  light  of  the  Har¬ 
court  lamp  was  caused  when  approximately  0.035  cent 
of  carbon  dioxide  was  present  in  the  air,  and  in  the  light 
of  the  Hefner  lamp  with  0.045  pc  cent  present. — Lond. 
Elec'.  Eng’ing,  Aug.  3. 

Generation,  Transmission  and  Distribution. 

Transformation  from  Two-Phase  to  Three-Phase. — (L 
Rasch. — A  paper  describing  and  comparing  nine  different 
methods  for  transforming  three-phase  currents  to  two- 
phase  currents.  The  diagrams  are  given  in  Figs,  i  to  9. 
Fig.  I  shows  the  so-called  Scott  system.  Fig.  2  shows  the 
system  of  Meyer,  which  is  very  similar  to  that  of  Scott. 
Two  single-phase  transformers  are  used,  the  primary  wind¬ 
ings  being  arranged  in  the  same  way  as  in  the  Scott 
system.  One  free  end  of  the  secondary  winding  of  trau:' 
former  II  is  connected  to  the  center  of  the  secondary  wind¬ 
ing  of  transformer  I,  While  in  Figs,  i  and  2  two  single- 
phase  transformers  are  used,  one  three-phase  transformer 
is  employed  in  the  method  of  Arnold,  shown  in  Fig.  3. 
Standard  star  connection  is  used  on  the  primary  side.  The 
secondary  winding  of  each  phase  consists  of  two  coils  of 
m,  —  Wj  and  w,  turns  respectively.  But  while  the  two 
coils  of  w,  —  turns  are  placed  each  on  a  separate  core, 
the  two  coils  of  m„  turns  are  placed  together  on  the  third 
core.  In  this  case  m,,  =  0.52  m,F, -j-F,  and  m,  =  1.93 
m^V^-i-V^.  In  the  next  four  arrangements  auto-trans¬ 
formers  are  used.  Fig.  4  shows  the  direct  application  of 
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the  Scott  system  to  auto-transformers.  In  Fig.  5  the  two-  is  applicable  only  as  long  as  the  ratio  of  the  transforma- 

phase  circuits  are  connected  to  the  terminals  IV,  V  and  VI.  tion  of  the  voltages  1^,-4-  F,  is  not  more  than  0.866.  But 

The  circuits  II  S  and  III  S  are  divided  at  the  points  IV  if  the  auto-transformer  I  S  \s  replaced  by  a  two-coil  trans- 

and  V  respectively,  in  the  ratio  of  i  —  b  -^b,  while  the  former,  as  shown  in  Fig.  8,  the  transformation  ratio  may 

winding  /  S  is  divided  at  point  F/ in  the  ratio  of  I — a-^a  be  raised  to  unity.  Moreover,  in  this  case  a  three-wire 


Figs.  1,  2  and  3 — Diagrams  Showing  the  Scott,  Meyer  and  Arnold  Systems  of  Transformation  Respectively. 


where  6  =  1.414  Fj  =  F,  and  o  =  0.517  Fj-f-F,.  Another 
arrangement  is  shown  in  Fig.  6,  in  which  a  =  i — 0.816 


system  may  be  used  on  the  secondary  side,  while  in  Fig.  4 
four  wires  are  required.  Finally  Fig.  9  shows  a  method 
of  the  Allgemeine  Elektricitats  Gesellschaft.  The  principal 
equations  are  given  for  all  the  different  systems,  together 
with  vector  diagrams.  In  all  cases  the  influence  of  an  un¬ 
balanced  secondary  load  on  the  primary  system  is  the  same. 
The  primary  currents  differ  less  from  each  other  in  per 
cents  than  do  the  secondary  currents.  The  utilization  of 
the  material  is  very  different  in  the  different  methods,  and 
aside  from  the  first  three  cases  it  depends  very  much  on 
the  ratio  of  transformation.  Designs  which  yield  100  kva 
at  normal  operation  can  be  used  for  an  apparent  power 
given  in  the  accompanying  table. 

For  high  ratios  of  transformation  that  arrangement  of 
Fig.  4  appears  therefore  to  be  most  valuable,  while  for  low 
ratios  of  transformation  Fig.  9  is  the  best;  the  latter  also 
is  preferable  for  values  of  F, F,  between  0.866  and  unity. 
— Hick.  Zeit.,  July  13  and  20. 


formers  is  shown  in  Fig.  7.  In  this  case  a  =  i  —  1.115  Vibrating  Wires  and  the  Measurement  of  Distances. — 
F, -f-F„  6  =  0.816  F, -;-F„  c  =  0,299  Fj-f-F,.  The  last  C.  A.  Smith. — The  propagation  of  transverse  waves  along 


rig.  7 — Three-Phase  to  Two- Phase  Transfer-  Fig.  8 — Arrangement  of  Scott  System  with  Two-  Fig.  9 — Scott  System  Arranged 
mation.  Coll  Transformer.  for  Low  Transformation. 


two  arrangements  use  transformers  which  could  be  called  a  stretched  wire  is  given  by  the  formula  v=  y/T/m, 

neither  normal  transformers  with  two  windings  nor  auto-  where  v  is  the  speed,  T  the  tension  applied  and  m  the  mass 

transformers.  In  Fig.  4  the  application  of  the  Scott  con-  of  unit  length  of  the  wire.  On  this  the  author  bases  a 

nection  to  auto-transformers  was  shown,  but  this  method  method  for  measuring  distances  which  is  accurate  and 
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simple.  It  should  have  an  application  to  the  measurement 
of  distances  between  poles  or  wire  supports  when  the 
bases  are  inaccessible,  especially  where  they  pass  over 
mountain  gorges  and  over  water  or  swamps.  If  a  wire 
supported  on  both  ends  is  struck  or  plucked  near  one  end 
a  transverse  wave  results  which  travels  at  a  uniform  speed 
to  the  distant  end.  On  reaching  the  far  end  it  is  reflected 
and  continues  to  traverse  the  wire  to  and  fro  several 
times,  always  maintaining  the  same  velocity,  but  gradu¬ 
ally  falling  in  amplitude.  If  the  exact  time  in  seconds  is 
known  in  which  the  pulse  reaches  the  distant  end,  also 
the  tension  applied  to  the  wire,  and  its  weight  per  unit 
length,  it  is  easy  to  calculate  the  length  of  the  wire  accord¬ 
ing  to  the  above  formula.  The  method  is  carried  out  as 
follows:  An  accurate  dynamometer  is  attached  to  one 
end  of  the  wire,  which  need  not  be  cut,  and  with  it  the 
wire  is  drawn  up  to  several  tensions,  which  are  noted.  At 
each  tension  the  wire  is  struck  at  a  convenient  distance 
from  the  draw-tongs  attached  and  the  exact  time  observed 
for  the  fifth  return  wave  to  reach  the  experimenter’s  hand 
held  on  the  wire.  This  time  interval  is  divided  by  ten  to 
give  the  time  taken  for  the  wave  to  travel  in  one  direction. 
A  one-fifth-second  watch  is  best  suited  for  this  purpose, 
and  the  mean  of  several  readings  should  be  taken  at  each 
tension  and  noted.  If  these  readings  are  then  plotted  as 
ordinates,  T  and  t,  on  squared  paper,  a  curve  of  the  shape 
given  in  I'^g.  10  will  be  obtained  if  carefully  drawn.  Then 
if,  say,  three  points  a,  b  and  c  well  spaced  along  the  curve 
be  taken,  the  correct  distance  in  feet  between  the  poles 
can  be  calculated  from  the  following  empirical  formula 
by  applying  it  to  the  three  pairs  of  values  thus  found  and 
then  taking  the  mean  of  the  results.  77  =  t  X 


Fig.  10 — Wave  Curve  for  No.  14  Iron  Wire. 


(cXT)”“’,  where  t  is  the  time  of  outward  wave;  c 
is  30.5/zr,  a  constant;  w  is  the  weight  of  i  ft.  of  the  wire 
in  pounds  to  four  significant  figures.  Still  more  accurate 
results  can  be  had  if  logarithms  of  the  tension  and  time  are 
plotted  instead  of  the  natural  numbers.  In  this  case  there 
is  obtained  a  straight-line  curve.  The  factor  of  greatest 
importance,  and  the  one  which  requires  close  attention,  is 
the  reading  of  time.  As  a  converse  measurement  to  dis¬ 
tance  by  the  same  method,  if  the  exact  distance  be  known 
in  feet,  the  tension  of  a  given  wire  can  be  closely  calcu¬ 
lated,  rendering  a  dynamometer  unnecessary,  by  the  fol¬ 
lowing  expression:  T  in  pounds  =  tt;  X 
The  author  found  that  the  tension  thus  determined  agrees 
within  5  per  cent  always,  with  an  average  of  2  per  cent 


above  or  below  the  actual  values  given  by  the  dynamom¬ 
eter. — Lond.  Elec.  Review,  July  28. 

Hydroelectric  Plant. — A  detailed  description  of  the  Gosau 
plant  in  Tyrol,  which  utilizes  the  falls  of  the  Traun  River. 
The  falls  are  developed  in  five  different  steps.  The  first 
station  contains  two  turbines  each  of  1500  hp,  the  second 
one  one  turbine  of  800  hp,  the  third  three  turbines  of  1500 
hp  each,  the  fourth  one  turbine  of  1500  hp  and  the  fifth 
four  turbines  of  2000  hp  each  and  two  turbines  of  6000 
hp  each.  One  of  the  latter  is  used  as  reserve.  The  total 
rating  will,  therefore,  be  23,800  hp.  The  four  turbines  of 
2000  hp  of  the  fifth  station  have  been  in  operation  since 
December,  1910,  and  the  plant  is  working  satisfactorily. 
Each  turbine  is  coupled  to  a  1900-kva,  5250-volt,  three- 
phase  alternator.  The  transmission  voltages  are  25,000 
and  43,500.  The  plant  is  working  in  parallel  with  the 
Traun  plant  at  a  distance  of  36  miles  (60  km).  The  far¬ 
thest  distance  of  the  consumers  from  the  Gosau  plant  is 
67  miles  (112  km). — Elek.  u.  Ma.<!ch.  (\Tenna),  July  2,  9 
and  16. 

Speed  Regulation  in  Three-Phase  Systems. — H.  von 
S.\.\F. — An  illustrated  paper  read  before  the  Electrical  So¬ 
ciety  of  Vienna  on  the  different  methods  of  speed  regulation 
in  three-phase  systems  and  their  application  in  mines  and 
metallurgical  works.  The  cascade  connections  of  the  in¬ 
duction  motor  and  the  three-phase  commutator  motor  or 
rotary  converter  can  be  used  for  regulating  large  motors 
which  revolve  in  one  direction  only.  The  Deri  motor  and 
the  combination  of  two  Deri  motors  to  a  double-commu¬ 
tator  motor,  which  forms  a  uniform  load  on  all  three 
phases  of  a  three-phase  system,  are  used  for  reversing 
operations,  especially  in  cases  in  which  the  brake  effect 
is  to  be  utilized  and  for  smaller  operations  with  a  wide 
limit  of  speed  regulation.  For  the  latter  purpose  the 
three-phase  series  motor  may  also  be  used  and  it  is  also 
well  applicable  for  reversing  operations,  especially  those  of 
small  loads. — Elek.  u.  Masch.  (Vienna),  June  4  and  18. 

Electricity  in  Mines. — An  illustrated  description  of  the 
electric  equipment  of  the  Sneyd  Colony  in  Burslem,  Eng¬ 
land.  The  installation  is  of  interest  because  from  very 
small  beginnings  it  was  gradually  enlarged  to  an  output 
of  1000  kw  on  account  of  satisfactory  working. — Lond. 
Electrician.  Aug.  4. 

Steam  Turbines. — H.  Zoelly. — A  paper  illustrated  by 
diagrams  presented  at  a  recent  meeting  of  the  (British) 
Institution  of  Mechanical  Engineers  at  Zurich.  The  author 
gives  a  historical  account  of  the  progress  in  theory  and 
practice  made  in  the  design  of  the  type  of  steam  turbine 
that  bears  his  name.  He  also  shows  how  certain  details 
must  be  modified  in  accordance  with  the  work  the  turbine 
is  likely  to  be  called  upon  to  do. — Lond.  Electrician,  Aug.  4. 

Diesel  Oil  Engine. — F.  Schubeler. — A  paper  read  at  the 
recent  meeting  of  the  (British)  Institution  of  Mechanical 
Engineers  in  Zurich.  The  author  gives  a  short  survey  of 
the  practical  development  of  the  Diesel  engine  up  to  the 
present  time  and  its  application  to  various  forms  of  driving. 
— Lond.  Electrician,  Aug.  4. 

Traction. 

Single-Phase  Locomotive. — An  illustrated  description  of 
the  single-phase  locomotive  built  by  the  Allgemeine  Elek- 
tricitats  Gesellschaft  for  the  Compagnie  du  Midi,  of  France. 
The  two  motors  and  the  main  transformer  are  arranged  in 
the  center  of  the  locomotive.  Two  Winter-Eichberg  motors 
are  employed,  each  having  an  hourly  rating  of  800  hp.  They 
have  fourteen  poles  and  are  excited  through  the  rotors.  All 
brushes  are  conveniently  accessible  owing  to  the  open  form 
of  construction  adopted  for  the  motors.  The  stators  are 
wound  with  a  single-phase  lap  winding.  At  high  speeds 
the  portion  of  this  winding  which  lies  in  the  reversing  zone 
is  connected  to  a  part  of  the  exciter  transformer  circuit  by 
means  of  special  contacts,  in  order  to  insure  good  commu¬ 
tation  at  these  speeds.  The  stators  are  rigidly  bolted  to 
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strong  cross  girders.  The  rotors  run  in  amply  dimen¬ 
sioned  bearings  having  pad  lubrication.  The  bearings  are 
not  directly  connected  to  the  stators,  but  are  bolted  to  the 
longitudinal  girders  on  the  lower  frame.  In  order  to  allow 
convenient  access  to  the  commutators,  no  bearing  shields 
are  used.  The  frames  are  stiffened  at  the  bearing  by  steel 
castings  which  are  riveted  to  the  locomotive  framework. 
Within  speed  limits  of  30  km  to  55  km  (18.6  miles  to  34 
miles)  per  hour  energy  can  be  returned  to  the  line  when 
traveling  on  down  grades. — Lond.  Electrician,  Aug.  4. 

Electric  Traction  in  Switzerland. — E.  Huber-Stockar.— 
A  pa])er  read  at  the  recent  meeting  of  the  British  Institution 
of  Mechanical  Engineers  in  Zurich.  The  author  deals  with 
the  reasons  why  electric  traction  has  not  made  as  much 
progress  in  Switzerland  as  was  expected  because  this  was 
one  of  the  earliest  countries  to  adopt  electric  locomotion. 
He  also  gives  full  details  of  the  various  railways  at  present 
being  electrically  worked  in  Switzerland  and  finally  of  two 
schemes  that  have  been  prepared  for  the  electrical  opera¬ 
tion  of  the  St.  Gotthard  Railway.  A  list  is  given  of  the 
sixteen  electrically  operated  railways  in  Switzerland,  of 
which  seven  use  direct  current,  six  single-phase  current  and 
three  three-phase  current.  The  scheme  for  the  St.  Gott¬ 
hard  Railway  proposes  single-phase  alternating  curr<,'nt 
with  a  frequency  of  15  cycles  and  a  voltage  of  15,000  for 
the  supply  to  sections  immediately  adjacent,  and  of  perhaps 
45,000  volts  for  transmission  to  transformer  substations 
delivering  energy  to  the  .sections  remote  from  the  generating 
station.  Two  or  three  generating  stations  will  be  required. 
— Lond.  Electrician,  Aug.  4. 

Installations,  Systems  and  Appliances. 

Electric  Industry  of  Austria. — E.  Honigmann. — The  de¬ 
velopment  of  electrical  industries  in  Germany  as  well  as  in 
.\ustria  has  taken  place  essentially  in  the  ten  years  from 
1900  to  1910.  In  1900  there  were  in  Germany  652  central 
stations  with  a  total  rating  of  230,000  kw.  In  1910  there 
were  2260  stations  with  a  rating  of  2,140,000  kw.  The  total 
number  of  plants  now  existing  in  Germany  is  estimated  as 
50,000  wdth  an  aggregate  rating  of  6,500,000  kw  and  a 
yearly  production  of  7,000,000,000  kw-hours.  In  Austria 
there  were  at  the  end  of  1899  only  166  stations  and  in  1910 
there  were  675  with  an  aggregate  rating  of  295,000  kw. 
In  the  city  of  X’ienna  there  were  in  1900  three  stations 
owned  by  companies  with  1,102.000  connected  lamps  and 
producing  27,500,000  kw-hours.  Now  there  is  only  one  sta¬ 
tion  owned  by  a  company  with  432,000  connected  lamps 
and  producing  8.400,000  kw-hours,  and  besides  this  the 
municipal  central  station,  which  supplies  energy  for  lamps 
and  motors  (not  including  traction),  produces  44,421,000 
kw-hours,  the  connected  lamps  numbering  2,077,000.  The 
receipts  of  the  three  privately  owned  companies  in  1900 
were  $1,115,000,  while  the  receipts  of  the  municipal  station 
in  i9fK)  were  $4,760,000.  The  receipts  of  the  one  station 
owned  by  a  company  were  $780,000.  In  1900  there  were  in 
.Austria  twenty-three  electrical  stock  companies  with  a  total 
capital  of  $29,000,000.  At  present  there  are  fifty-one  elec¬ 
trical  stock  companies  with  a  total  capital  of  $33,000,000, 
but  this  does  not  include  the  Vienna  municipal  central  sta¬ 
tion  and  street  railways,  in  which  alone  $48,000,000  is  in¬ 
vested.  In  1900  there  were  twenty-one  electric  tramways 
with  a  total  track  length  of  68  miles  (115  km).  Now  there 
are  fifty  electric  tramways  with  a  total  length  of  506  miles 
(843  km).  Detailed  tables  are  given  of  the  imports  and 
cxiKirts  of  electrical  machinery  into  and  from  Austria. — 
Elck.  u.  Masch.  (Vienna),  June  25,  July  2  and  16. 

Domestic  Uses  of  Electricity. — G.  Dettman. — Continua¬ 
tions  of  his  very  long  illustrated  paper.  The  author  en¬ 
deavors  to  show  that  the  prevailing  idea  that  electric  cook¬ 
ing  is  too  expensive  is  all  wrong.  He  emphasizes  the  clean¬ 
liness,  simplicity  and  other  adv'antages  of  electric  cooking 
in  great  detail  and  then  gives  figures  from  his  own  experi¬ 
ence.  comparing  the  costs  of  cooking  with  gas  and  elec¬ 


tricity.  With  a  rate  of  2.5  cents  per  kw-hour  for 
energy  for  cooking  and  10  cents  for  light,  electric  cooking 
is  found  to  be  cheaper  than  cooking  with  gas  if  the  cubic 
meter  costs  3  cents  (1000  cu.  ft.,  84  cents).  If  the  kw- 
hour  for  cooking  costs  4  cents  electric  cooking  is  somewhat 
more  expensive  than  gas  cooking  for  the  same  cost  of  gas. 
Results  of  electric  cooking  experiments  are  given.  The 
application  of  electricity  for  heating  rooms  (especially  by 
electric  heating  rugs),  for  electric  flatirons  and  curling 
irons  is  also  dealt  with.  The  paper  is  to  be  concluded. — 
Elek.  Zeit.,  July  13  and  20. 

Electricity  on  Shipboard. — The  conclusion  of  the  illus¬ 
trated  article  on  the  electric  equipment  of  the  steamships 
Olympic  and  Titanic.  In  the  present  instalment  the  use 
of  electric  power  for  operation  of  the  winches  and  cranes 
of  the  accessory  pow'er  gear  and  in  connection  with  the 
ventilating  and  heating  system  is  described.  The  system  of 
electric  clocks,  telephones  and  the  wireless  telegraph  equip¬ 
ment  is  also  outlined. — Lond.  Electrician,  Aug.  4. 

Ozonizers  for  Ventilating  Houses. — J.  B.  C.  Kershaw. — 
The  article  discusses  the  use  of  ozonizers  for  ventilating 
and  similar  purposes  as  a  useful  day  load  for  central  sta¬ 
tions.  A  review  is  given  of  ozonizers  made  by  different 
companies. — Lond.  Elec.  Review,  Aug.  4. 

Wires,  Wiring  and  Conduits. 

Fuses. — E.  Jasse. — A  continuation  of  his  former  paper 
on  the  theory  of  fuses.  If  the  heat  given  off  by  the  fuse  is 
assumed  to  be  constant  and  not  to  vary  with  the  tempera¬ 
ture,  the  theory  shows  that  the  time  constant  and  the  final 
temperature  would  become  infinitely  great  for  a  certain 
critical  current.  The  author  now  shows  that  if  the  correct 
assumption  is  made,  that  the  heat  given  off  by  the  fuse  in¬ 
creases  with  the  temperature,  the  theory  gives  finite  values 
for  time-constant  and  final  temperature  for  any  current. 
Finally,  the  effect  of  self  induction  on  the  time  of  fusing  in 
short-circuit  tests  is  investigated  and  it  is  found  that  the 
time  of  fusing  is  increased  approximately  by  1.5  times  the 
electric  time-constant. — Elek.  u  Masch.  (Vienna),  May  21. 

Electrophysics  and  Magnetism. 

Electric  Resistance  of  Pure  Metals  at  Very  Low  Tem¬ 
peratures. — H.  Kamerlingh  Onnes. — An  account  of  ex¬ 
periments  in  which  the  author  measured  the  temperature 
of  pure  metals,  especially  gold  and  mercury,  at  the  tempera¬ 
ture  of  liquid  helium.  The  former  conclusion  that  the  re¬ 
sistance  of  pure  gold  vanishes  at  liquid  helium  tempera¬ 
tures  is  greatly  strengthened.  Extensive  experiments  were 
made  with  pure  mercury.  The  value  of  the  mercury  re¬ 
sistance  used  was  172.7  ohms  in  the  liquid  condition  at 
o  deg.  C.  At  4.3  deg.  C.  on  the  Krypton  thermometer  this 
had  decreased  to  0.084  ohni  and  at  3  deg.  C.  on  the  Krypton 
thermometer  it  had  fallen  below  0.000003  ohm. — Lond. 
Electrician,  Aug.  4. 

Equalizing  Currents. — C.  Richter. — A  long  and  highly 
mathematical  paper  in  which  the  author  gives  some  general 
fundamental  formulas  for  equalizing  currents  (Ausgleich- 
strome)  ;  that  is,  currents  which  equalize  some  existing 
difference  in  the  conditions. — Elck.  u  Masch  (Vienna) . 
Tune  18  and  25. 

Ions  in  Gases. — J.  S.  Townsend. — A  paper  criticising 
the  conclusion  reached  in  a  recent  paper  of  R.  A.  Millikan 
and  H.  Fletcher  that  no  ions  with  double  charges  are  pro¬ 
duced  in  a  gas  of  primary  or  secondary  Rdntgen  rays. 
The  present  author  thinks  that  the  experimental  evidence 
is  in  general  entirely  in  favor  of  supposing  that  such  double 
charges  exist. — Phil.  Mag.,  July. 

Electrostatic  Lines  of  Force. — D.  N.  Mallik. — A  mathe¬ 
matical  paper  describing  a  new  and  simple  geometrical 
method  of  drawing  the  lines  of  force  due  to  given  static 
charges. — Phil.  Mag.,  July. 

Units,  Measurements  and  Instruments. 

Measuring  and  Control  Instruments. — D.  Bercovitz. — A 
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paper  read  before  the  Vienna  Electrical  Society  on  various 
new  measuring  and  control  instruments  made  by  the  Paul 
Meyer  Company,  An  instrument  for  inspecting  lightning- 
rod  installations  is  first  discussed.  It  is  used  for  measuring 
the  resistance  between  the  lightning  rod  and  the  earth.  A 


Fig.  11— Simplest  Kind  of  Fig.  12— Limiting  Device 

Limiting  Device  for  Light-  for  Currents  of  from  3  Amp 

ing  installation.  to  12  Amp. 

nynlificatiun  of  this  instrument  for  more  universal  use  for 
measuring  resistances,  voltages,  currents  and  for  making 
insulation  tests  is  also  described.  Quite  a  number  of  in¬ 
struments  are  then  described  for  use  in  lighting  installa¬ 
tions  in  which  a  flat  rate  is  used  and  the  consumer  is  to  be 
restricted  in  the  amount  of  power.  The  simplest  limiting 
device  is  shown  in  Fig.  ii.  The  coil  in  of  an  electromagnet 
E  is  in  series  with  an  iron  rod  g  and  the  lighting  installa¬ 
tion.  The  iron  rod  g  is  contained  in  an  air-tight  tube  and 
rests  on  two  mercury  cups  e  and  /.  When  the  current  rises 
beyond  the  maximum  value  which  the  consumer  is  allowed 
to  take  the  iron  rod  g  is  attracted  by  the  electromagnet  and 
the  current  connection  between  the  two  mercury  cups  is 
broken.  Then  the  iron  rod  falls  back  and  the  current  is 
closed  again  and  so  on.  Phe  lamps  will  flicker  until  the 
demand  is  decreased  below  the  maximum  limit  agreed  upon. 
In  this  form  the  controlling  device  is  built  up  to  3  amp. 
For  currents  from  3  amp  to  12  amp  use  is  made  of  the 
modification  shown  in  Fig.  12,  in  which  the  iron  g  is 
mounted  on  the  outside  of  the  closed  tube.  Within  the  tube 
there  is  some  mercury  connecting -the  two  cups  e  and  /. 
When  the  current  rises  above  the  predetermined  value  the 
iron  rod  g  is  attracted  by  E  and  the  tube  containing  the 
mercury  together  with  the  iron  rod  rotates  round  the  pivot 
O.  The  column  of  mercury  which  connects  c  and  f  is  then 
broken.  To  prevent  oxidation  of  the  mercury  the  tube  is 
filled  with  an  inert  gas.  The  power  consumption  of  these 
devices  is  about  o.i  per  cent  of  the  power  agreed  upon, 
hence  much  less  than  that  of  meters.  The  application  of 
similar  limiting  devices  in  connection  with  meters  is  also 
discussed.  Fig.  13  shows  an  arrangement  by  which  a  con¬ 
sumer  is  charged  a  flat  rate  as  long  as  his  consumption  is 


Figs.  13  and  14 — Instruments  for  Flat-Rate  Change  Below  a 
Certain  Consumption. 


below  a  certain  value.  If  he  consumes  more,  the  energ} 
consumption  is  metered.  The  winding  in  is  designed  ac¬ 
cording  to  the  maximum  power  which  he  can  take  at  the 
flat  rate.  The  current  passes  simply  through  m,  through 
the  mercury  between  the  two  cups  e  and  f  in  the  tube,  and 


then  through  the  lamps.  If  he  demands  more  current  the 
tube  /,,  e,  f  is  attracted  upward  and  the  mercury  flows  over 
and  makes  connection  between  /,  and  e.  The  meter  Z  is 
now  in  circuit.  The  coil  keeps  the  tube  attracted  up¬ 
ward  as  long  as  the  consumption  is  higher  than  the  pre¬ 
determined  value.  If  then  the  demand  goes  below  this  limit 
the  tube  drops  back  into  its  initial  position  and  the  meter 
Z  is  disconnected.  The  exact  design  of  the  windings  is 
somewhat  difficult  with  this  arrangement  and  the  arrange¬ 
ment  of  Fig.  14  is  preferable.  In  this  case  there  are 
two  tubes  and  they  revolve  around  their  centers  so  that  no 
force  is  required  to  keep  them  either  to  the  right  or  to  the 
left.  The  winding  m  is  again  dimensioned  according  to  the 
limiting  value  of  power  agreed  upon.  If  more  power  is 
consumed  m  attracts  the  armature,  the  tube  P  turns  over 
and  connects  the  meter  Z  and  the  second  winding  ni.^  in  the 
circuit.  Together  with  the  winding  nq  there  is  a  second 
winding  on  the  same  electromagnet  core,  but  the  direc¬ 
tion  of  the  mmf  of  m,  is  opposite  to  that  of  m,.  By  means 
of  the  tube  R^,  also  connected  with  the  armature,  the  volt¬ 
age  coil  m,  is  connected  to  the  circuit  automatically  when 
the  meter  Z  is  switched  in.  It  is  so  dimensioned  that  its 
magnetic  pull  compensates  that  of  the  main  current  coil 
at  the  power  consumption  agreed  upon  and  accomplishes 
the  turning  back  of  the  armature  when  the  demand  goes 
below  the  predetermined  value.  The  small  lamp  L  is 
lighted  when  the  meter  is  in  circuit  so  that  the  consumer 
can  always  ascertain  this  fact.  Some  other  modifications 
are  also  described,  as  well  as  some  recording  devices  of  the 
same  company. — Elek.  u.  Masch.  (Vienna),  July  9. 

Induction  Meters  at  Varying  Load. — K.\rl  Schmiedel. — 
.\n  account  of  an  investigation  carried  out  in  the  (lerman 
Reichsanstalt.  Orlich  and  Schulze  have  formerly  shown 
that  the  readings  of  motor  meters  and  pendulum  meters  do 
not  vary  with  varying  load  if,  other  than  friction,  there  are 
no  influences  which  would  cause  a  deviation  of  the  readings 
from  the  actual  power  consumption.  This  supposition  is 
not  fulfilled  for  induction  meters  on  account  of  the  damp¬ 
ing  effect  of  the  alternating  magnetic  fluxes  in  the  current 
and  voltage  circuits.  The  induction  meter  is  therefore 
made  the  subject  of  the  present  investigation.  The  author 
show’s  that  on  account  of  the  damping  effect  mentioned  the 
readings  of  induction  meters  are  too  high  at  varying  load. 
Under  normal  conditions,  how’cver,  the  error  due  to  a  cer¬ 
tain  change  of  load  w’ill  be  less  than  the  difference  of  the 
errors  for  half-load  and  full-load  when  operation  is  without 
sudden  changes  of  load.  Only  in  exceptional  cases  may  the 
error  become  large  in  practice,  especially  if  the  meter  arma¬ 
ture  has  a  very  high  momentum  of  inertia,  if  the  damping 
effect  mentioned  is  very  large  compared  with  the  torque, 
if  the  torque  is  very  small  and  if  there  are  short  and  strong 
variations  of  current  or  voltage  (lasting  less  than  one  sec¬ 
ond). — Elek.  u.  Masch.  (Vienna),  July  2. 

Miscellaneous. 

.Manufacturing  Plant. — A  very  full  and  profusely  illus¬ 
trated  description  of  the  equipment  and  the  different  lines 
of  manufacture  of  the  Oerlikon  Engineering  Works  in 
Zurich. — Lond.  Ending,  Aug.  4. 


Book  Reviews. 

Theoretische  UNO  Experimentelle  Untersuchungen  an 
DER  Synchronen  Einph  asen-M  aschine.  By  Dr. 
Max  Wengner.  Munich  and  Berlin:  R.  Olden- 
bourg.  88  pages,  44  illus.  Price,  2.40  marks. 

A  carefully  planned,  executed  and  reported  research  on 
a  single-phase  alternator  with  a  view  to  determine  the  re¬ 
action  of  the  armature  on  its  own  and  on  the  excitation 
field.  The  research  has  led  to  the  development  of  certain 
formulas  which  will  be  of  especial  interest  to  the  designing 
engineer. 
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Qualitative  Chemical  Analysis,  from  the  Stand¬ 
point  OF  Solubility,  Ionization  and  Mass  Action. 
By  J.  I.  D.  Hinds.  Easton,  Pa. :  Chemical  Publishing 
Company.  265  pages.  Price,  $2. 

A  joint  textbook  and  analysts’  reference  book.  It  is 
divided  into  five  sections:  I.  Principles  and  Methods  of 
Qualitative  Analysis.  II.  Basic  Analysis.  III.  Acidic 
Analysis.  IV.  Complete  Analysis  of  an  Unknown.  V. 
Reagents  and  Tables.  Great  care  has  been  taken  in  the 
preparation  of  the  book  and  a  large  amount  of  material  is 
collected  into  it.  Special  attention  is  devoted  to  the  theory 
of  electrolytic  dissociation  and  the  laws  of  mass  action. 
To  a  certain  extent,  unconsciously,  perhaps,  the  author  has 
expounded  very  fully  certain  recent  aspects  of  the  electri¬ 
cal  ionization  theory.  The  work  will  be  useful  to  analysts 
and  to  students  of  chemistry. 


Enuyclopedie  Electkotechnique.  F.  Loppe,  editor. 
Vol.  V.  (Induction  and  Alternating  Currents.)  By 
Eug.  V’igneron.  Paris:  L.  Geisler.  147  pages,  89 
illus. 

A  treatise,  from  the  mathematical  standpoint,  on  the 
laws  of  electromagnetic  induction  and  of  alternating  cur¬ 
rents.  The  theory  is  particularly  discussed  on  the  analyti¬ 
cal  side,  but  the  vector  representation  of  alternating-cur¬ 
rent  phenomena  is  also  discussed.  The  book  is  valuable 
as  entering  more  deeply  into  the  fundamental  theory  of 
alternating  currents  than  the  ordinary  engineering  text¬ 
book.  On  the  other  hand,  however,  it  is  thereby  the  less 
to  be  regarded  as  an  engineering  handbook.  The  volume 
has  an  important  place  in  an  encyclopedia  of  electrotech¬ 
nics. 

Messungen  an  Masciiinen  und  Motoren  fur  Gleicii- 
STROM.  By  Fritz  Hoppe.  Leipzig:  J.  A.  Barth.  171 
pages,  214  illus.  Price,  5.80  marks. 

Commencing  with  the  elementary  principles  of  direct- 
current  armature  windings,  the  book  deals  with  the  various 
measurements  and  tests  that  are  commonly  applied  to 


direct-current  machines  of  the  shunt,  series  and  com¬ 
pound-wound  type.  The  method  employed  is  descriptive 
and  geometrical  with  numerous  arithmetical  examples. 
The  treatment  is  simple  and  clear.  Numerous  curves  and 
diagrams  accompany  the  text.  The  book  will  be  of  interest 
to  elementary  students  of  dynamo  testing  who  desire  to 
acquaint  themselves  with  modern  German  practice. 


Messungen  der  Stromstarke,  Spannung,  Leistung  und 
Arbeit  bei  Gleich  und  Wechselstrom.  Eichung  und 
Graduieren  von  Messinstrumenten.  By  Fritz  Hoppe. 
Leipzig:  J.  A.  Barth.  134  pages,  128  illus.  Price, 
4.40  marks. 

The  book  is  divided  into  three  sections,  dealing  respec¬ 
tively  with  direct-current  measurements,  alternating-cur¬ 
rent  measurements  and  instrument  testing.  The  book  is 
elementary  in  character,  but  very  clearly  written,  with 
numerous  arithmetical  illustrations.  A  number  of  instru¬ 
ments  employed  in  electrical  engineering  are  described  in 
principle.  In  the  last  section  various  methods  of  adjusting 
and  calibrating  ammeters,  voltmeters  and  wattmeters  are 
described.  The  book  will  be  appreciated  by  elementary 
students  of  electrical  engineering  interested  in  German 
methods  and  apparatus. 


Beanspruchung  und  Durchhang  von  Freileitungen. 
By  Robert  Weil.  Berlin:  Julius  Springer.  107  pages, 
42  illus.,  3  plates.  Price,  4  marks. 

An  engineering  treatise  on  the  tension  in  overhead  wires 
of  copper,  bronze,  aluminum,  iron  and  steel  for  different 
spans,  sags  and  temperatures,  with  tables  and  curves  for 
the  guidance  of  the  constructing  engineer.  The  book  is 
thoroughly  practical  and  well  illustrated.  The  spans  are 
not  carried  further  than  1000  ft.  at  most  in  the  tables  and 
curves,  so  that  specially  long  spans  would  have  to  be  com¬ 
puted  from  the  formulas.  The  constructing  and  designing 
engineers  of  long  overhead  lines  for  lighting  and  trans¬ 
mission  will  find  the  book  of  much  value. 


New  Apparatus  and  Appliances 


DOUBLE-DECKED  SIGN  FLASHER. 

The  flasher  illustrated  herewith  has  been  built  to  oper¬ 
ate  a  sign  containing  1800  5-watt  tungsten  lamps.  It  con¬ 
tains  106  script  switches,  which  are  shown  on  the  top 
layer,  twelve  high-speed  switches,  shown  in  the  lower  sec- 


The  three  sections  revolve  at  different  speeds,  this  re¬ 
sult  being  accomplished  by  means  of  intermediate  brass 
gearing.  Although  arranged  in  double  deck  to  minimize 
the  length,  the  height  is  only  12  in.,  which  is  said  to  be  no 
greater  than  the  height  of  ordinary  single-deck  flasher 
mechanism.  The  length  is  65  in. 


Double-Decked  Sign  Flasher. 


tion  at  the  end  near  the  motor,  and  six  30-amp  double¬ 
pole  switches,  shown  in  the  lower  section  at  the  opposite 
end,  together  with  double-pole  controlling  switches.  The 
flasher  mechanism  runs  in  ball  bearings  throughout  and  is 
driven  by  a  i/30-hp  General  Electric  motor. 


Each  contact  is  equipped  with  a  non-arcing  device  and 
the  brush  is  mounted  in  a  porcelain  holder.  The  non¬ 
arcing  device  consists  of  a  porcelain  insulating  block  which 
rotates  with  the  contacting  cylinders  and  lifts  each  brush 
from  the  cylinder  until  the  position  is  such  as  to  give  full 
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contact  area,  when  the  brush  is  dropped  suddenly  into  total 
contact,  thereby  avoiding  the  fusing  which  takes  place 
when  the  contact  area  is  too  small.  It  is  claimed  that  this 
so-called  “Noark  pickup  block”  permits  the  brushes  to 
operate  so  as  to  insure  long  life  and  the  minimum  degree 
of  friction. 

In  the  high-speed  section  two  switches  are  used  for  each 
contact;  this  arrangement  is  employed  in  order  to  per¬ 
mit  the  contacts  to  be  used  alternately  and  thus  minimize 
the  temperature  at  the  contacts,  which  might  otherwise  be¬ 
come  high  on  account  of  the  unusually  high  speed  of  opera¬ 
tion. 

The  above-described  flasher  was  built  by  Betts  &  Betts, 
302  West  Fifty-third  Street,  New  York. 


DIRECT-READING  OHMMETER. 

The  instrument  shown  in  the  accompanying  illustration 
is  for  the  rapid  and  direct  measurement  of  resistances 
which  fall  within  the  range  of  the  slide  wire  or  the 
Wheatstone  bridge  to  a  commercial  degree  of  accuracy, 
and  is  designed  to  fulfil  the  requirements  of  manu¬ 
facturers,  electricians,  testing  engineers  and  those  who 
require  an  instrument  giving  results  without  calculation. 
The  manipulation  consists  of  closing  the  battery  and  galva¬ 
nometer  keys  and  rotating  the  index  until  the  galvanometer 
indicates  a  balance.  The  unknown  resistance  is  then  read 
from  the  scale  without  the  necessity  of  referring  to  a  table 
of  values. 

In  order  to  give  maximum  accuracy  multipliers  are  pro¬ 
vided  so  that  a  balance  can  be  obtained  in  the  mid  part  of 
the  scales  for  all  resistances  ordinarily  measured  in  actual 
practice.  A  contained  battery  adapts  it  for  portable  pur¬ 
poses,  as  well  as  for  bench  use  in  manufacturing  estab¬ 
lishments  and  repair  shops.  The  portable  feature  makes 
this  instrument  apf)licable  for  use  in  car  barns  for  checking 
resistances  in  the  car  circuits,  etc.  Provision  is  also  made 
for  connecting  an  external  battery  to  the  instrument  in 
cases  where  this  is  desirable. 

The  scale  is  engine-divided  on  brass  and  is,  therefore,  not 
subject  to  the  defacement  of  paper  scales.  The  convenience 
of  manipulation  is  very  striking,  since  it  is  only  necessary 
to  rotate  the  index  to  balance.  This  feature  adapts  it  for 
use  Dy  those  not  skilled  in  the  use  of  the  Wheatstone 


Direct- Reading  Ohmmeter. 


bridge.  The  galvanometer  in  the  ohmmeter  is  a  sensitive 
D’Arsonval  type  as  used  in  the  high-grade  portable  testing 
sets  manufactured  by  Queen  &  Company,  Inc.,  Philadel¬ 
phia,  Pa.,  by  which  firm  this  new  ohmmeter  is  also  manu¬ 
factured. 


TROLLEY  EAR. 

The  General  Electric  Company  has  recently  placed  on 
the  market  a  new  mechanical  clamping  ear,  known  as 
“Form  M,”  especially  designed  for  use  on  overhead  con¬ 
struction  in  and  around  mining  and  industrial  properties. 


Mechanical  Clamping  Ear  for  Trolley  Wires. 


The  ear  consists  entirely  of  forgings  and  punchings  of 
steel,  thus  eliminating  entirely  such  imperfections  and 
variations  as  are  common  to  iron  castings.  This  feature 
also  permits  of  using  small  light  sections  of  great  mechani¬ 
cal  strength,  resulting  in  an  ear  giving  a  maximum  clear¬ 
ance  from  passing  trolley  wheels  and  a  minimum  height 
from  the  center  of  the  wire  to  the  top  of  the  clamping  nut. 
The  jaws  are  duplicate  drop  forgings,  each  lip  fitting  into 
the  recesses  of  the  trolley  wire  with  absolute  accuracy, 
insuring  a  grip  which  will  have  the  greatest  possible  hold¬ 
ing  power.  The  jaws  are  hinged  by  a  steel  pin  located 
close  to  the  wire  and  are  of  a  length  sufficient  to  utilize  the 
maximum  clamping  effect  produced  by  the  clamping  nut. 
The  machine  steel  stud  jacket  engages  shoulders  on  the 
clamps  and  fits  into  the  hexagonal  interior  of  the  clamping 
nut;  thus  by  rotating  the  nut  the  stud  jacket  is  drawn  on 
to  the  suspension  stud  while  the  nut  exerts  an  outward 
pressure  on  the  upper  outer  edge  of  the  jaws,  which  by 
reason  of  the  hinge  press  against  the  trolley  wire. 

The  punched  washer  is  formed  around  the  top  of  the 
jaws  to  prevent  its  turning  while  the  clamping  nut  is 
being  tightened.  It  is  also  provided  with  two  small  lugs 
which  may  be  bent  up  against  the  side  of  the  clamping  nut 
effectually  preventing  any  possibility  of  the  ear  becoming 
loosened  in  service. 

The  new  ear  is  made  up  suitable  for  round,  grooved  and 
figure  8  wire  and  has  either  japanned  or  standard  sherard- 
ized  finish.  When  used  in  connection  with  a  suspension  of 
the  mining  and  ceiling  type  it  renders  possible  an  increase 
in  head  room  of  i  in.  to  2j/2  in. 


14,000-KVA  TRANSFORMERS. 


The  largest  transformers  thus  far  constructed  have  re¬ 
cently  been  shipped  by  the  General  Electric  Company  to 
the  Shawinigan  Power  Company,  at  Shawinigan  Falls, 
Canada.  This  shipment  included  four  three-phase  water- 
cooled  units  designed  for  operation  at  a  frequency  of  60 
cycles,  two  of  them  having  a  normal  load  capacity  of 
14,000  kva  and  the  remaining  two  of  12,500  kva.  The 
14,000-kva  transformers  will  step  the  potential  up  from 
6600  volts  to  approximately  100,000  volts  for  long-distance 
transmission.  All  four  transformers  have  the  same  over¬ 
all  dimensions,  occupying  approximately  23  ft.  x  ft. 
floor  space  and  being  18  ft.  from  the  floor  to  the  top  of  the 
high-tension  terminals.  The  walls  of  the  tank  are  made  of 
steel  plate  ^  in.  thick.  On  account  of  the  great  weights 
necessarily  dealt  with  the  supporting  framework  of  the 
coils  and  core  is  built  up  of  heavy  “I”  beams,  the  general 
apearance  of  the  frames  closely  resembling  the  construc¬ 
tion  used  in  large  locomotive  framework. 

These  transformers  were  designed  to  withstand  a  test 
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of  270,000  volts  from  the  high-tension  winding  to  all  other  held  constant  by  electric  resistance-thermometer  screen^ 
parts.  Oil-filled  entrance  leads  are  employed  and  these  also  placed  before  and  behind  the  heating  element,  and  the  elec- 
were  subjected  to  this  high-tension  test.  Although  the  trical  energy  required  to  heat  the  gas  is  therefore  propor- 
striking  distance  of  this  test  voltage  in  clear  air  is  nearly  tional  to  the  mass  of  gas  flowing,  regardless  of  its  tem¬ 


perature,  pressure  or  volume.  The  energy  input  into  the 
heater  disk  may  be  registered  on  a  watt-hour  meter 
or  curve-drawing  wattmeter,  which  can  be  calibrated  di¬ 
rectly  in  cubic  feet  of  gas  at  standard  conditions  of  tem¬ 
perature  and  pressure.  About  i  kw-hour  is  required  for 
each  75,000  cu.  ft.  of  gas  passing  through  the  meter. 

The  Thomas  meter  at  the  Brave  pumping  station  is  in¬ 
stalled  in  a  field,  about  200  ft.  from  the  pumps.  The  casing 
inclosing  the  heating  element  and  two  thermometer  grids 
is  arranged  between  two  elbows,  as  shown  in  Fig.  i,  while 
the  recording  panel,  shown  in  Fig.  2,  is  located  near  the 
switchboard  of  the  station-lighting  plant,  from  which 
energy  to  operate  the  meter  is  obtained.  The  meter  is 
inserted  in  a  lo-in.  pipe,  and  has  a  maximum  capacity  of 
750,000  cu.  ft.  of  free  gas  per  hour,  but  will  register  ac¬ 
curately  (juantities  as  low  as  12,500  cu.  ft.  per  hour.  The 
accompanying  curve  in  Fig.  5  is  a  portion  of  a  daily 
record  made  by  the  curve-drawing  meter  element  in  the 
iiflice  of  the  pumping  station,  and  shows  fluctuations  in 
the  rate  of  flow  of  the  gas  caused  by  changes  in  the  settings 
of  valves  or  pumps.  As  already  explained,  this  record  is 
actually  the  curve  showing  the  w^atts  input  into  the  heater, 
but  since  for  any  constant  (juality  of  gas  a  definite  number 
of  watt-hours  is  required  to  heat  a  given  quantity  of  it 


Fig.  2 — 14.000-kva  Transformer. 


transmission  transformers  from  the  stamlpoint  of  either 
capacity  or  voltage,  as  both  of  these  conditions  are  limited 
by  other  features — the  transmission  lines  being  the  limit 
for  potential  and  the  transportation  facilities  for  the  size 
of  the  units. 


MEASURING  NATURAL  GAS  WITH  ELECTRICITY. 


2]/^  ft.,  it  is  noteworthy  that,  when  applied  to  these  trans¬ 
formers  after  dark  and  with  all  lights  turned  out,  no 
corona  was  visible. 

There  appears  to  be  no  practical  limit  in  the  design  of 


The  People’s  Natural  Gas  Company,  which  supplies  fuel 
gas  for  domestic  and  commercial  consumption  in  Pittsburgh, 
has  a  pumping  station  near  the  town  of  Brave,  in  Greene 
County,  Pa.,  50  miles  southwest  of  the  city.  In  the  suction 
line  of  this  station  there  has  been  installed  one  of  the 
Thomas  electrically  operated  gas  meters,  which  were  de¬ 
scribed  on  page  573  of  the  Electrical  World  «)f  March  2. 
.\s  therein  outlined,  this  meter,  w'hich  is  made  by  the 
Cutler-Hammer  Manufacturing  Company,  Milwaukee.  Wis.. 
utilizes  the  principle  of  heating  the  gas  traversing  it 
through  a  fixed  small  temperature  range,  usually  alxmt  2 
deg.  Fahr. 

rile  difference  in  the  temperature  is  controlled  and 


Fig.  1 — Measuring  Eiement  in  Pipe  Line. 


2  deg.  i'alir..  the  curve  virtually  reproduces  the  rate  of  gas 
flow. 

In  connection  with  the  electrical  meter  it  is  especially 
interesting  to  note  that  the  record  is  made  in  terms  of  the 


Fig.  1 — Cooling  Coils  for  14,000-kva  Transformer. 


Fig.  2 — Switchboard  in  Station  and  Gas. Meter  Hecordlng  Panel 
at  Right. 
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equivalent  number  of  cubic  feet  at  standard  conditions  of 
temperature  and  pressure.  In  the  case  of  the  Brave  meter 
these  are  set  at  15.023  lb.  absolute  pressure  and  60  deg. 
Fahr..  although  the  actual  pressure  on  the  gas  line  varies 
from  50  to  200-lh.  gage,  and  the  temperature  of  the  exposed 


pipe  line  and  meter  varies  a.''  \\i<lely  as  the  outdoor  tem¬ 
perature.  \atural  gas  is  used  as  fuel  in  the  lighting  plant 
»)f  the  People’s  company,  and  the  electrical  energy  required 
by  the  meter.  ex])ressed  in  total  cubic  feet  (»f  gas  measured, 
represents  a  consum])tion  (tf  about  one-twentieth  of  i  per 
cent  of  the  gas  measured. 

Some  recent  tests  made  on  the  Thomas  meter  at  the 
Brave  station  have  sluiwn  the  close  accuracy  of  this  device, 
even  when  no  calibration  bas  been  made  after  setting  tbe 
instrument  in  place.  .\t  Betilab.  \V.  \'a..  1  '/>  miles  distant 
from  Brave,  the  Peo])le's  company  ha<l  already  installed 
an  accurately  calibrated  Pitot-tube  station  which  can  be 
inserted  in  series  with  tbe  lo-in.  line  to  the  Thomas  meter, 
and  a  22-hour  comparison  test  between  the  curve-drawing 
and  integrating  meters  of  the  electric  device  and  the  Pitot 
tube. 

While  the  rate  of  gas  flow  was  ke))t  nearly  constant  and 
the  temperature  remained  about  tbe  same,  tbe  pressure 
varied  from  123  11).  to  72  lb.  per  square  inch.  Other  tests 
carried  out  on  the  Brave  installation,  including  twenty-four- 
hour  and  ff)rty-five-day  tests  under  widely  varying  condi¬ 
tions  of  flow.  ])ressure  and  temperature,  have  demonstratetl 
such  close  agreement  between  the  electrically  operated  meter 
and  the  Pitot  tube  that  a  natural  (|uandary  arises  as  to 
which  is  correct.  During  a  forty-five-day  endurance  test, 
run  from  April  17  to  June  3.  the  Pitot  tube  registere<l 
337.546.182  and  tbe  rhomas  meter  336.732.018.  sbowing  a 
difference  of  but  one-fifth  of  1  per  cent  after  the  most 
careful  ami  fre(|uent  observations  on  tbe  Pitot  tubes  at 
1 5-min.  intervals. 

AUTOMATICALLY  CONTROLLED  ELECTRIC  COOK- 
STOVE. 

The  convenience  and  simplicity  of  electric  cooking  on 
;i  domestic  scale  may  be  expected  to  be  greatly  enhanced 
through  tbe  automatic  control  appliances  with  which  the 
new  Copeman  electric  .stove  is  equipjied.  Ihis  cooker 
em])loys  tbe  fireless  principle  of  operation,  the  heating  ele¬ 
ments  being  inclosed  in  thermally  insulated  compartments, 
and  through  thermostatic  cutouts  being  automatically  cut 
off  after  the  ovens  have  reached  the  predetermined  tem¬ 
peratures  for  the  cooking  operations  required. 

The  stove,  as  shown  in  the  illustration,  comprises  twf) 
separate,  well-insulated  cooker  ovens,  one  measuring  to  in. 
X  to  in.  X  14  in.,  used  for  boiling,  and  tbe  other.  IQ  in.  x 
12^  in.  X  14  in.,  for  baking  and  roasting.  F.ach  oven  is 
fitted  with  a  dial-type  thermometer,  the  pointer  of  which 
upon  making  contact  with  an  adjustable  hand  momentarily 
closes  an  auxiliary  circuit,  tripping  out  the  heater  switch. 
The  temperature  at  which  the  heating  element  is  thus  dis¬ 
connected  can  be  .set  at  any  desired  point  by  means  of  the 
thumb-controlled  contact  pointer.  For  the  boiler  the  dis¬ 
connect  point  is  ordinarily  set  at  212  deg.  Fahr.  and  for  the 


roasting  oven  at  375  deg.  After  the  temperature  required 
to  operate  the  cut-out  has  been  reached,  cooking  proceeds 
with  the  heat  already  stored  in  the  oven,  which  is  so  in¬ 
sulated  as  to  lose  only  about  to  deg.  in  temperature  per 
hour. 

Where  the  housewife  plans  to  be  absent  part  of  the  da\ 
she  mav  set  the  alarm-clock  .shown  at  the  hour  she  wi.shes 
the  oven  to  begin  heating.  When  tbe  alarm  operates,  a 
lever  on  tbe  winding  key  throws  a  switch  closing  tbe  cir¬ 
cuit  to  tbe  beating  elements  that  have  been  turned  on. 
Later,  when  tbe  i)redetermined  temperatures  are  reached 
in  the  ovens,  the  thermostatic  circuit-breaker  trips  inter¬ 
rupt  the  heater  circuits,  cooking  continues  with  the  .stored 
heat  until  tbe  food  is  done  and  tbe  housewife  returns  to 
find  her  dinner  warm  and  waiting. 

'I'he  switch  handles  for  closing  the  heater  circuits  are 
shown  at  the  left  of  the  clock,  .\bove  the  doors  are  two 
push  buttons,  connected  across  tbe  respective  thermostats, 
so  that  the  circuit-breakers  can  be  released  by  hand  if  it  is 
desired  to  .shut  off  the  heaters  before  the  thermostats 
operate. 

Fach  cooking  compartment  contains  a  t)(K)-watt  disk 
beater,  that  in  the  boiler  measuring  8  in.  in  diameter  and 
tbe  roa.sting  element  10  in.  in  diameter.  I'lie  terminals  of 
tbe  beater  disk  are  brought  out  as  contact  tongues,  which 
are  inserted  into  push  receptacles  in  the  floor  of  the  com¬ 
partments.  Similar  receptacles  are  provided  on  the  top  of 
the  cabinet,  so  that  while  cooking  is  going  on  in  the  oven 
with  stored  heat  tbe  disk  elements  may  be  removed  to  the 
to])  and  used  to  beat  a  chafing  dish,  pan  or  other  utensil, 
all  of  which  are  arranged  to  lock  onto  the  disks.  Where 
.1  chafing  dish  or  percolator  is  to  be  brought  to  the  table 
tbe  heater  element,  still  locked  to  tbe  utensil,  is  discon¬ 
nected  from  its  receptacle  and  tbe  whole  brought  onto  the 
table,  tbe  beat  stored  in  tbe  hot  disk  element  serving  to 
keep  the  contents  of  tbe  dish  warmer  than  by  its  own 
thermal  storage  alone. 

rile  cooker  is  built  of  specially  treated  wood,  which  is 
filled  and  stained  to  render  it  i)roof  agaitist  action  of  heat, 
moisture,  steam,  acid  and  grease.  I'he  ovens  are  lined 
with  bright  copper,  behind  which  is  a  j/^-in.  .sheet  of 
asbestos.  2'  .,  in.  of  mineral  wool  and  a  second  layer  of 
.asbestos  against  tbe  wood. 

.\  point  claimed  for  the  fo])eman  cooker,  besides  its 
convenience,  is  the  low  kw -hours  consumption  required  in 
its  operation.  At  tbe  l-dectric  Shop,  t'hicago.  Aug.  16.  a 


Automatically  Controlled  Electric  Cookstove. 


dinner  comprising  four  chickens,  with  dressing,  steak, 
vegetables,  biscuit,  tea  and  pie  was  cooked  for  fifteen 
persons  at  an  expenditure  of  2600  watt-hours. 

The  stove  described  is  built  by  the  Copeman  Electric 
.Stove  Company,  of  Flint,  Mich. 
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Industrial  and  Commercial  News 


The  Week  in  Trade. 

URTHKR  expansion  in  the  volume  of  new  business  ami 
growth  of  public  confidence  have  developed  in  the  past 
week,  and  business  in  nearly  all  lines  is  progressing  on  an 
encouraging  scale.  The  cessation  of  tariff  agitation  and  of  fur¬ 
ther  investigations  as  a  result  of  the  adjournment  of  Congress 
last  Tuesday  will  have  a  beneficial  effect  upon  general  trade, 
and  it  is  expected  that  the  situation  will  be  greatly  bettered  in 
the  interval  before  the  next  session. 

Retail  trade  is  .showing  the  effects  of  gradual  advancement, 
and  in  wholesale  lines  the  forward  movement  is  more  pro¬ 
nounced.  Buyers  are  appearing  in  larger  numbers  than  earlier 
in  the  season,  and  sentiment  is  improved  in  spite  of  the  tendency 
toward  conservatism.  Gains  are  shown  in  the  operations  at 
the  iron  and  steel  centers,  and  there  has  been  decided  in¬ 
crease  in  the  shipments  of  pig  iron.  Much  of  this  activity  is 
•file  to  the  large  number  of  foundry  orders  of  moderate  sizes 
for  early  delivery,  and  sales  of  large  tonnages  are  few,  but 
the  outlook  is  bright,  and  preparations  are  being  made  for 
blowing  in  many  furnaces.  Demand  for  steel  ))roducts  for  both 
domestic  and  foreign  interests  is  a  most  encouraging  feature  of 
the  situation.  Orders  for  railroad  equipment  are  coming  in 
more  rapidly  and  negotiations  are  reported  in  progress  for  over 
15,000  cars  of  various  types.  Some  expansion  has  taken  place 
in  the  New  England  woolen  market,  induced  by  the  outcome  of 
tariff  revision :  but  the  cotton  market  in  that  district  has  been 
checked  somewhat  by  price  conditions.  Commercial  centers 
show  marked  increase  in  weekly  bank  clearings,  and  crops  are 
promising.  Business  failures  for  the  week  ended  Aug.  17,  as 
reported  by  Bradstreet's,  were  215,  as  compared  with  208  for 
the  i)revious  week,  222  for  the  corresponding  week  in  igio, 

I  S3  in  1909.  236  in  nx)8,  and  153  in  1907. 

The  Copper  Market, 

HERE  was  little  business  in  the  copper  market  in  the 
past  w'eek,  and  price  changes  were  unimportant.  While 
the  larger  producers  asked  12^4  cents  for  electrolytic  de¬ 
livered  thirty  days,  a  few  small  sales  were  reported  at  lower 
rates,  but  neither  consuming  or  producing  interests  showed  a 
strong  disposition  to  enter  into  new  contracts  for  large  amonnts 
under  prevailing  conditions. 

Some  price  concessions  were  made  abroad,  but  response 
was  decidedly  mild,  the  lack  of  interest  being  attributed  to 
labor  disturbances  in  Great  Britain,  and  the  probability  that  Euro- 
liean  consumers  are  well  supplied  for  the  next  few  months  as 
a  result  of  their  recent  purchasing  at  the  low  level  of  the 
market.  The  continuation  of  dullness  following  the  favorable 
report  of  the  Copper  Producers’  .Association  is  thought  to  be 
a  result  of  the  conservative  attitude  still  maintained  toward 

Settling 

Standard  Copper.  Hid.  Asked.  Price. 

Spot  .  12.10  12.30  . 

August  .  12.10  12.30  12.20 

■September  .  12.10  12.30  12.20 

October  .  12.10  12.30  12.20 

.Vovember  .  12.10  12.30  12.20 

The  l.ondon  market  Aug,  22  was  as 

Noon.  Closing. 

£  .s  d  £  s  d 

Standard  copper,  spot .  .S6  5  0  .S6  .S  0 

-Standard  copper  futures .  57  0  0  57  0  0 

Extreme  fluctuations  for  this  year: 

Highest.  Lowest. 

Standard  .  12.35c  11.575^c 

London,  spot . £57  10  0  £53  7  6 

London,  futures .  58  2  6  54  0  0 

Hest  selected _ ^ .  61  10  0  57  5  0 

revival  of  general  trade ;  and  it  is  confidently  expected  that 
good  business  in  the  copper  trade  will  immediately  follow- 

decided  advance  in  other  lines.  Whether  consumers  are  making 
a  mistake  in  keeping  f»ut  of  the  market  at  present  prices  is 
a  matter  that  will  develop  later,  hut  from  present  indications 
there  is  strong  probability  that  the  decreases  of  stocks  here 
and  abroad,  shown  in  the  recent  report,  will  result  in  higher 
prices  when  the  trade  of  the  country  becomes  more  brisk  and 
copper  demand  increases.  Opinions  on  the  August  report  of 
the  association  arc  inclined  to  expect  a  -satisfactory  showing 


on  the  ground  that  there  has  been  no  opportunity  for  produc¬ 
tion  to  increase  at  a  rate  greatly  in  excess  of  that  in  July,  when 
curtailment  w'as  enforced  by  excessive  heat  at  the  smelters, 
and  this  feeling  is  strengthened  by  the  fact  that  exports  for  the 
month  will  be  heavy,  although  not  as  large  as  in  July,  The 
total  exports  for  the  month,  including  Aug.  22,  aggregate 
20,637  tons.  The  daily  call  on  the  Metal  Exchange,  Aug.  22, 
(pioted  copper  as  per  the  accompanying  table. 


Industrial  and  Commercial  Notes. 

New  York  Edison  Company  vs.  Long  Acre  Company. — 
The  Public  Service  Commission  for  the  First  District  of  New 
York  has  denied  the  petition  of  the  New  York  Edison  Com¬ 
pany  for  a  rehearing  in  the  Long  Acre  case.  As  set  forth  in  these 
columns  July  12,  this  petition  followed  approval  by  the  com¬ 
mission  of  the  Long  Acre  Electric  Light  &  Power  Company’s 
application  to  issue  $2,000,000  in  stock  and  $4,000,000  in  bonds, 
and  requested  that  this  authorization  be  withdrawn,  pending  a 
rehearing  for  the  consideration  of  certain  new  evidence  to 
which  the  petition  alleged  due  regard  was  not  given  by  the 
commission  in  previous  hearings.  It  is  understood  that  the 
New  York  Edison  Company  will  take  the  matter  to  the  courts 
and  ask  for  a  writ  of  certiorari,  basing  its  appeal  for  reversal 
of  the  decision  of  the  commission  on  the  grotmd  that  the 
authorization  of  competition  in  a  public  service  the  full  re- 
(|uirements  of  which  are  now  being  adequately  supplied  by  the 
New  York  Edison  Company  is  a  doubtful  public  i)olicy. 
When  the  Long  Acre  company  first  applied  for  permission  t<) 
take  steps  to  provide  working  capital  this  was  refused  by  the 
commission  and  the  company  appealed  to  the  courts,  obtaining 
an  order  for  a  rehearing.  As  the  case  stands  at  the  present 
the  positions  of  the  comi)eting  companies  are  reversed  w-ith 
respect  to  the  attitude  of  the  commission. 

Bangor  Utility  Merger. — The  Bangor  Power  Company, 
which  has  just  been  incorporated,  as  mentioned  in  the  previous 
issue,  to  acquire  the  rights,  franchises  and  properties  of  the 
Bodwell  Water  Power  Company,  will  be  absorbed  by  the  Bangor 
Railway  &  Electric  Company.  The  new  company  has  an  au¬ 
thorized  capital  stock  of  $1,250,000,  and  $750,000  in  bonds;  and 
John  R.  Graham,  president  of  the  Bangor  Railway  &  Electric 
Company,  has  been  chosen  as  general  manager.  Stockholders 
of  the  Bangor  Railway  &  Electric  Company  will  meet  Aug. 
26  to  take  up  the  matter  of  guaranteeing  the  $750,000  bonds  of 
the  new  company  and  to  consider  the  issuing  of  new  stock 
for  the  purchase  of  the  Bangor  Power  Company  stock.  A  re¬ 
organization  of  the  Bangor  Railway  &  Electric  Company  is  to 
be  made  in  connection  with  the  Bangor  Power  Company,  the 
Penobscot  Realty  Company  and  the  Veazie  Lumber  Company. 
I'his  calls  for  increase  of  the  capital  stock  of  the  Bangor 
Railway  &  Electric  Company  to  $3,500,000,  made  up  of  $1,500,- 
(XX)  7  per  cent  cumulative  preferred  and  $2,000,000  common. 
One  share  of  new  preferred  stock  and  one  of  new  common 
will  be  given  to  present  stockholders  for  each  $100  share  of 
the  old  stock. 

Stockholder  Liability. — The  Supreme  Court,  Olympia. 
Wash.,  has  reversed  a  decision  of  the  lower  court  in  a  case 
brought  by  T.  E.  Grady,  receiver  for  the  Yakima  Improvement 
Company,  against  .\.  B.  Graham  for  payments  on  unpaid  stock- 
subscription.  The  court  holds  that  when  bonds  are  issued 
by  a  corporation  and  it  is  stipulated  that  the  stockholders  can¬ 
not  be  held  either  for  the  principal  or  the  interest,  suit  cannot 
be  instituted  against  a  stockholder  to  force  payment  on  an 
unpaid  subscription.  In  this  instance  the  Yakima  Improve¬ 
ment  Company  installed  a  lighting  plant  capitalized  at  $1,000.- 
000.  and  issued  bonds  to  pay  for  the  plant,  obtaining  from  Mr. 
Graham  funds  for  partial  payment  and  giving  him  stock  as 
security.  He  was  given  $213,200  worth  of  stock.  5  per  cent  on 
which  was  paid,  $202,540  remaining  due.  When  Receiver  Grady 
was  appointed  he  brought  suit  against  Mr.  Graham,  a  jury  in 
the  low'er  court  rendering  a  verdict  for  plaintiff  of  $to,ooo, 
which  verdict  the  upper  court  reversed. 
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Telephone  News  Service  in  New  Jersey. — The  New  Jersey 
Telephone  Herald  Company  is  completing  its  organization  for 
furnishing  telephone  news  service  to  Newark,  N.  J.,  and  other 
cities  and  towns  in  the  State.  Daily  news,  embracing  the  full 
scope  of  newspaper  matter,  will  be  transmitted  from  a  central 
office  to  subscribers’  instruments  as  soon  as  received  by  the 
central  office.  Proceedings  of  public  gatherings  will  be  con¬ 
veyed  to  subscribers  through  instruments  placed  in  the  audi¬ 
toriums,  churches,  theaters,  or  other  places  where  meetings  are 
in  progress.  The  plan  is  patterned  after  the  Telefon-Hirmonde 
of  Budapest,  which  has  been  in  successful  operation  since  uSHy. 
The  American  rights  to  the  Hungarian  invention  are  held  by 
the  United  States  Telephone  Herald  Company,  and  the  New 
Jersey  Telephone  Herald  Company  holds  subsidiary  rights  in 
the  State  of  New  Jersey.  The  Public  Utilities  Commission  of 
New  Jersey  has  issued  an  order,  operative  September  7,  direct¬ 
ing  the  New  York  Telephone  Company  to  furnish  leased  wires 
to  the  Telephone  Herald  Company.  Negotiations  for  leased 
wires  have  been  in  progress  for  nearly  a  year,  the  New  York 
Telephone  Company  having  withheld  its  sanction  to  the  lease 
of  its  wires  for  the  purpose  through  fear  of  invalidating  its 
franchise  rights. 

New  Hydroelectric  Developments  in  Oregon. — Two  new 

hydroelectric  power  companies.  La  Tourelle  Falls  Power  Com¬ 
pany  and  the  Coast  Range  Power  Company,  have  recently  been 
organized  to  utilize  the  water-power  of  lower  La  Tourelle 
Falls  and  the  N’ehalem  River,  Oregon.  The  plant  of  the 
former  company  will  be  located  at  the  foot  of  La  Tourelle 
Falls  and  will  utilize  both  the  upper  and  lower  falls,  which  will 
aggregate  a  head  of  about  500  ft.  The  first  installation  will 
(Comprise  two  200-kw,  6600-volt,  three-phase,  60-cycle  generators, 
:.md  the  energy  will  be  sold  to  the  town  of  La  Tourelle  and 
vicinity.  The  Coast  Range  Power  Company  will  utilize  the 
Tails  at  the  Nehalem  River,  below  the  mouth  of  the  Salmon- 
Iberry  River,  where  it  is  planned  to  install  tw'o  750-kw  turbo¬ 
generator  sets.  Flnergy  will  be  developed  at  6600  volts  and 
tiio  cycles,  which  will  be  stepped  up  to  44,000  volts  and  trans¬ 
mitted  to  F'illamoak,  Ore.,  and  to  the  Tualatin  Valley.  La 
Tourelle  F'alls  Power  Company  will  have  a  capital  stock  of 
$10,000  and  the  Coast  Range  Power  Company  $75,000.  The 
officers  of  the  two  companies  are  Jerome  L.  Blaisdell,  president, 
and  Richard  Case,  secretary  and  treasurer,  both  of  Portland, 
Ore. 

Pacific  Power  &  Light  Company  to  Increase  Capacity. — 

It  is  stated  that  plans  are  being  made  by  the  Pacific  Power  & 
Light  Company  for  extensive  hydroelectric  developments  in  the 
(Columbia  River  at  Priest  Rapids,  southwest  from  Spokane, 
and  that  the  ultimate  capacity  of  the  system  will  be  1,000,000  hji. 
The  cost  of  the  project  is  estimated  at  $6,ooo,0(x>  to  $io,ooo,ocKt 
and  the  work  of  construction  will  take  over  six  years  for  com¬ 
pletion.  Advices  state  that  a  dam  will  be  constructed  at  the 
foot  of  the  rapids,  to  have  a  height  of  75  feet,  which  is  the 
drop  of  the  river  in  nine  miles.  The  plans  include  further 
work  on  the  Hanford  irrigation  project  owned  by  the  com¬ 
pany  and  also  the  building  of  a  distribution  system  for  supply¬ 
ing  energy  to  the  eastern  portion  of  the  State  of  Washington. 

Vermont  $12,000,000  Hydroelectric  Project. — Interests  as¬ 
sociated  with  one  of  the  Connecticut  River  power  companies 
are  promoting  a  hydroelectric  project  on  the  Deerfield  River  in 
Vermont,  the  initial  development  of  which,  it  is  reported,  will 
approximate  25,000  hp.  It  is  planned  to  dam  the  river  at 
several  places  near  Shellburne  F'alls,  Vt..  and  to  construct  a 
reservoir  at  Somerset,  Vt.,  where  water  will  be  impounded  to 
a  height  of  100  ft.  and  over  an  area  api)roximating  six  square 
miles.  An  underwriting  agreement  for  the  issuance  of  $3,000,- 
000  5-per  cent,  forty-year  gold  bonds  and  $750,000  6- per  cent 
cumulative  preferred  stock  was  effected  in  Boston  early  this 
week.  The  ultimate  expenditures,  it  is  stated,  will  aggregate 
$12,000,000. 

Pittsfield  (Mass.)  Electrical  Manufacturer  May  Move. — 

The  Jacobson- Brandow  Company,  of  Pittsfiehl,  Mass., 
manufacturer  of  spark  coils,  is  contemplating  moving  to 
Springfield,  unless  $50,000  additional  capital  can  be  raised 
in  Pittsfield.  It  is  reported  that  Springfield  capitalists  have 
offered  to  invest  in  the  concern.  The  plant  employs  about  too 
people,  and  the  number  is  to  be  doubled  if  the  increase  in 
capital  is  effected.  Bay  City,  Mich.,  has  made  an  offer  for 
the  removal  of  the  business  there. 

La  Crosse  Water  Power  Reorganization. — The  outcome 
of  reorganization  of  the  La  Crosse  (Wis.)  Water  Power  Com¬ 


pany  and  the  Winona  (Minn.;  Railway  &  Light  Company,  both 
of  which  are  in  the  hands  of  receivers,  as  stated  in  recent 
issues  of  the  Electrical  World,  is  regarded  as  a  consolidation 
between  the  two  companies.  The  common  stock  of  the  Winona 
company  is  owned  by  the  La  Crosse  Water  Power  Company. 
The  committee  representing  the  La  Crosse  bonds  consists  of  F. 

O.  Wetmore,  vice-president  of  the  First  National  Bank  of  (Thi- 
cago;  Harrison  B.  Riley,  president  of  the  Chicago  Title  & 
Trust  Company,  and  F'rank  Vogel,  president  of  the  First 
.National  Bank  of  Milwaukee,  the  latter  being  chairman. 

Conviction  of  Wireless  Officials  Affirmed. — The  mandate 
of  the  United  States  Court  of  Appeals  affirming  the  conviction 
of  the  three  officials  of  the  United  Wireless  Telegraph  Com¬ 
pany  for  fraudulent  use  of  the  mails  in  connection  with  sales 
of  stock  of  the  company  was  filed  on  Monday  in  the  Federal 
Circuit  Court  in  New  York  and  made  the  order  of  the 
lower  court.  Christopher  C.  Wilson,  president  of  the  com¬ 
pany,  was  sentenced  to  serve  a  term  of  three  years  at  the 
federal  penitentiary  at  Atlanta,  and  Francis  X.  Butler  counsel 
and  director,  and  W.  W.  Tompkins,  of  the  New  York  sales 
agency,  received  sentences  of  two  years’  and  one  year’s  im¬ 
prisonment  respectively  at  the  same  institution.  They  left 
New  York  on  Tuesday  for  Atlanta. 

Holtzer-Cabot  Electrical  Company — A  parcel  of  land  at 
Newton  Flighlands,  Mass.,  has  been  purchased  by  the  Holtzer- 
Calx)t  FTectrical  Company,  of  Brookline,  Mass.,  and  the  pur¬ 
chasers  plan  to  erect  a  large  factory  on  the  site.  It  is  prob¬ 
able  that  the  Boston  end  of  the  business  will  be  transferred 
to  the  new  factory,  but  it  is  not  the  company’s  intention  to  do 
away  with  the  Brookline  factory  for  some  time  to  come,  if  at 
all.  The  land  is  at  the  junction  of  the  Boston  &  Albany  and 
.New  York,  New  Haven  &  Hartford  railroad  tracks,  and  the 
shipping  facilities  are  excellent. 

Milwaukee  Manufacturers’  Exposition. — The  Merchants 
and  Manufacturers’  Association  of  Milwaukee  will  celebrate 
its  fiftieth  anniversary,  September  2  to  12,  with  an  exposition  of 
.Milwaukee-made  products  to  be  held  in  the  local  Auditorium. 
Ix)cal  electrical  manufacturers  will  display  their  products,  and 
one  of  the  features  promised  for  the  exhibition  will  be  a 
"Welcome”  sign  made  up  of  frost-covered  brine  pipes  chilled 
by  a  motor-driven  refrigerating  machine. 

Consolidation  of  Pennsylvania  Companies. — The  merging 
of  a  number  of  public  utility  companies  which  recently  obtained 
charters  in  Pennsylvania  was  certified  to  in  papers  filed  this 
week  at  Harrisburg  by  the  Philadelphia  Suburban  Gas  &  Elec¬ 
tric  Company  and  the  Luzerne  Gas  &  Electric  Company, 
which  are  two  of  the  principal  subsidiaries  of  the  .American 
<  las  Company.  Changes  in  management  or  operating  methods 
are  involved  in  the  consolidations. 

New  Electric  Enterprise  in  Mexico. — Senor  Jose  Vascon- 
celos,  an  attorney  practising  in  Mexico  City,  who  is  acting 
for  a  group  of  American  financiers  and  business  men,  has  ap¬ 
plied  for  a  concession  to  establish  an  electric  light  and  power 
plant  in  Oacaxa.  The  plan  includes  not  only  the  lighting  of 
the  city,  but  also  the  supplying  of  energy  to  other  cities  and 
mining  centers,  eventually  covering  the  greater  portion  of  the 
state. 

Reorganization  of  Hudson  River  Power  Company. — 

.Notice  has  been  given  to  Hudson  River  Power  Company  bond¬ 
holders  that  the  reorganization  plan  recently  submitted  by  the 
l»rotective  committee,  of  which  J.  R.  Hooper,  of  Boston,  is 
chairman,  has  become  operative  by  virtue  of  approval  of  more 
than  51  per  cent  of  bondholders  concerned. 

Winnipeg  Rates  for  Energy  to  Be  Reduced. — Announce¬ 
ment  is  made  by  the  municipal  electrical  department  of  Winni- 
peg  that  a  reduction  of  rates  for  energy  supplied  from  the 
municipal  plant  will  become  effective  within  a  month.  It  is 
stated  that  the  new'  rates  will  be  over  20  per  cent  less  than 
those  of  the  electric  railway  company. 

Directors  of  Northwestern  Elevated  Company. — The  fol¬ 
lowing  directors  have  been  elected  by  the  stockholders  of  the 
Northw'estern  Elevated  Railroad  Company  of  Chicago:  Samuel 
Insull,  chairman;  Henry  A.  Blair,  Ira  M.  Cobe,  Britton  1 
Rudd,  William  A.  Fox,  John  H.  Guick,  W,  V.  Griffin,  Mason  B 
Starring  and  Samuel  McRoberts. 

Aluminum  Notes  and  Prices. — The  aluminum  market 
as  of  August  22  is  reported  steady,  with  ingots  for  remelting 
held  at  20@20^4  cents  spot  No.  i,  the  base  for  large  ingots 
Rods  and  wire  are  quoted  at  31  cents,  with  sheets  at  33  cents 


3i8 


KL  KC'i'K  1  C  A  I.  WORLD. 


Vnl..  58,  \«).  Cl, 


_ _  Financial, 

The  Week  hi  Wall  Street. 

ECREASED  apprehension  over  the  outcome  ot  tlie  Eiij;- 
lish  labor  troubles  assisted  in  rallying  the  market  to¬ 
ward  the  close  of  the  last  week,  and  it  became 
stronger,  with  >i;eneral  recovery  throughout  the  list.  .Sentiment 
m  the  street  was  intluenced  by  the  uncertain  croji  jirospects  in 
the  W  est,  and  by  rumors  of  plans  for  amending*  the  Sherman 
law  to  give  more  direct  benefit  to  business  conditions.  Dis¬ 
cussion  on  the  part  of  railroad  companies  of  possibility  of  re¬ 
ducing  dividend  rates  was  made  during  the  week,  and  denial 
by  the  management  of  the  Union  Pacific  of  e.xistence  of  un¬ 
favorable  conditions  on  the  system  were  items  of  interest  in 
connection  with  the  sharp  breaks  in  railroad  stocks  in  the 
week’s  transactions.  .\t  the  ojiening  of  the  market  on  .Monday 
reaction  took  (ilace  from  the  moderate  improvement  at  the 
end  of  the  jireceding  week,  and  prices  fell,  with  Union  Pacific 
leading  the  decline  with  a  loss  of  4  jxiints.  Outside  buying 
of  .stocks  was  on  a  very  narrow  scale.  Tbe  principal  feature  of 
the  day's  news  was  announcement  of  a  retrenchment  plan  on 
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Cost  of  operation  to  gross  receipts.  I’rices  recowred  on  Tues¬ 
day.  following  a  sharp  decline  at  the  opening,  and  the  general 
trend  of  the  day's  transactions  was  uinvard.  Irading  was 
largely  professional  and  listless  throughout.  .\o  jiarticular 
attention  was  given  to  the  adjournment  of  Congress.  The 
government's  weekly  rejiort  on  weather  conditions  in  crop  dis¬ 
tricts  was  favorable  in  tbe  main,  and  its  publication  was  fol¬ 
lowed  by  declines  in  the  cotton  and  wheat  markets.  The  most 
important  news  received  on  the  street  during  the  day  was  of 
temporary  suspension  of  work  on  some  of  tbe  llarriman  roads. 
Prom  the  action  of  the  market  on  Tuesday,  opinions  were  in¬ 
clined  to  belief  that  li(|uidation  has  run  its  course,  and  that 
the  favorable  asjiect  now  shown  by  business  conditions  through¬ 
out  the  country  indicates  substantial  recovery  in  the  stock  mar¬ 
ket.  with  public  iiarticiiiation  before  fall.  Rates  in  the  money 
market  .\ug.  JJ  were  as  follows;  f  all,  2(02^4  tier  cent;  ninety 
days.  .To.P)  jier  cent.  The  ((notations  in  the  tables  are  those 
at  tbe  close  \ug.  22. 


Fihancial  Notes. 

Court  Decision  on  Non-Negotiable  Bonds. —  The  Superior 
Court.  Sacramento.  Cal.,  has  handed  down  a  decision  against 
the  Sacramento  Electric,  (las  Railway  Ctnnpany,  holding 
it  responsible  for  the  jiayment  of  sixty-tive  $t.(XX)  gold  bonds, 
which  were  stolen  in  i(X>5  from  the  California  Safe  Deposit 
&  Trust  Company,  San  Prancisco,  by  the  bank’s  general  man- 
;»ger.  J.  D.  Hrown,  subse(|uently  tried  and  convicted  for  the 


theft.  The  suit  was  instituted  by  Isaac  Kohu,  a  stock  broker 
of  San  Prancisco,  who  handled  the  bonds,  on  which  he  ob¬ 
tained  loans  aggregating  $60,000.  The  Sacramento  Electric, 
(las  &  Railway  Company  contended  that  the  bonds  were  not 
negotiable  instruments,  and  had  so  warned  the  holders,  but  the 
court  in  its  decision  makes  a  statement  to  the  following  effect: 
“It  would  create  an  unfortunate  financial  condition  if  all 
corporation  bonds  in  the  .State  were  held  non-negotiable  by 
reason  of  a  reference  therein  to  a  securing  mortgage  or  deed 
of  trust  containing  some  provision  which  alone  might  affect 
such  bonds.  I  be  effect  of  such  decision  would  be  to  de¬ 
preciate  greatly  the  value  of  all  corporation  bonds  in  the 
State,  because  it  would  greatly  lessen  the  facility  with  which 
banks,  st(K'kh(dders  and  business  men  deal  therein,  because 
without  a  thorough  examination  of  such  security  preceding 
such  transaction  they  would  always  take  the  bonds  at  their 
own  risk  and  subject  to  any  etpiities  in  favor  of  the  corpora¬ 
tion  issuing  the  same  or  tbe  real  owner  from  whom  they  might 
have  been  wrongfully  taken.  The  plaintiffs  were  innocent 
purchasers  of  the  bonds  for  value;  *  *  *  the  fact  that 
Hrown  stole  the  bonds  cannot,  under  tbe  facts  shown  here, 
defeat  the  plaintiff's  right  to  recover." 

Initial  Dividend  of  Chicago  Elevated  Railways. — Payment 
of  the  initial  (juarterly  dividend  of  i*/i  per  cent  on  the  cumula¬ 
tive  preferred  stock  of  the  Chicago  hdevated  Railways  is  to  be 
made  about  Dec.  i.  The  consolidation  was  effective  as  of 
July  I,  but  the  fiscal  affairs  of  the  new  company  are  not  begun 
until  Sept.  1.  The  two  months  intervening  have  been  required 
to  .idjust  tbe  accounts  of  the  several  companies,  secure  formal 
possession  of  their  properties,  atid  for  completion  of  a 
preliminary  organization  for  operation  of  the  roads.  .Although 
$  1  6.o(K),ocxj  of  the  Chicago  b'levated  Railways  preferred  stock 
is  outstanding,  there  is  only  some  (i  per  cent  of  the  total  held 
by  former  stockholders  in  the  old  companies.  The  balance  of 
the  stock  is  in  the  hands  of  the  syndicate  that  furnished  the 
funds  used  for  payment  of  the  old  stocks.  .Annual  require¬ 
ments  for  jireferred  dividends  will  amount  to  $q(x),(XX).  Stock¬ 
holders  of  the  N’orthwestern  I'.levated  Railroad  at  special  meet¬ 
ing  Aug.  2\  ratified  the  proposal  authorizing  an  issue  of  $25,- 
(KX),(XK)  first  mortgage  bonds.  The  trustees  of  the  Chicago 
Elevated  Railways  voted  nearly  all  of  the  cajiital  stuck  of  the 
company.  I'he  bonds  are  to  be  turned  over  to  the  trustees  and 
will  be  held  as  security  against  money  advanced  for  retiring 
some  $iy,o(X),0(X)  4  per  cent  mortgage  bonds  on  Sept,  i,  and  also 
to  liquidate  floating  indebtedness.  It  is  said  that  none  of  the 
bonds  will  be  offered  to  investors. 

Canadian  General  Electric  Company. — The  report  of  the 
Canadian  (ieneral  Ivlectric  Company  for  the  year  ended 
December  31.  iqii,  shows  operating  profits  of  $911,208.  as 
compared  with  $625.(/90  in  the  year  preceding.  Deductions  for 
interest  were  $76,820,  as  against  $51,660,  and  the  deductions  for 
depreciation  were  $188,088,  as  conqiared  with  $(>i,0(j3.  The 
balance  available  for  dividends  was  $(146,300,  as  against  $483,237. 
and  after  payment  of  $140,000  on  the  preferred  stock  and 
$354,625  on  the  common,  there  was  a  surplus  of  .$151,675.  com- 
liaring  with  $14,237  in  the  previous  year.  The  amount  avail¬ 
able  for  dividends  on  the  common  stock  was  equal  to  9.39  jier 
cent  earned  on  $5..592.737  common,  as  compared  with  7..to  jier 
cent  earned  last  year  on  $4,7t)0,(XX)  common  stock. 

Pacific  Light  &  Power  Corporation. — .A  special  >tock 
holders'  meeting  of  the  Pacific  Light  &  Power  Corjioration  has 
been  called  for  Oct.  9  for  the  purpose  of  increasing  the  bonded 
indebtedness  from  $3.oo().(XXi  gold  bonds  to  $38,(KX).txx),  an  in¬ 
crease  of  $35,000,000.  The  coriioration  has  assumed  the  out¬ 
standing  bonded  indebtedness  of  the  Pacific  Light  &  Power 
Company  and  certain  subsidiary  companies  to  an  amount  ap- 
(iroximating  $<>.015,000,  together  w  ith  the  $3,00f).000  issue  stated, 
which  is  of  five-year  duration,  bearing  6  per  cent.  The  new 
issue  is  to  be  evidenced  by  35.000  bonds  of  par  value  of  $1,000 
each,  of  the  same  term  and  bearing  tbe  same  interest  as  the 
jirevious  collateral  trust  bonds. 

Opposition  to  Stock  Issue  in  Ohio. — W.  R.  Kimball, 
(iresident  of  the  Cuyahoga  River  Power  Comiiany,  has  filed 
a  protest  with  the  (3hio  I’ublic  Service  Commission  against  the 
issue  of  $3.ooo,ixxi  stock  by  the  .\orthern  Ohio  Traction  & 
Light  Coinjiany.  It  is  alleged  in  the  iietition  that  the  pro- 
posed  st(X'k  issue  would  be  contrary  to  the  provisions  of  the 
imblic  utilities  act  which  became  effective  June  30.  giving  full 
power  over  .stock  issues  to  the  state  commission,  and  that  part 
of  the  issue  has  been  sold  to  a  co-director  at  less  than  par.  It 
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is  als(.»  alleged  that  part  of  the  proceeds  have  been  diverted,  and 
that  circulars  issued  l)y  a  Xew  York  banking  house  contain  mis¬ 
representations. 

Washington,  Baltimore  &  Annapolis  Earnings. — That  the 
Washington,  Baltimore  &  Annapolis  Electric  Railroad  Company 
IS  maintaining  its  good  earning  record  is  evidenced  by  report 
of  earnings  for  the  month  of  July,  which  has  been  just  issued. 
During  the  month  both  gross  and  net  income  of  the  property 
increased  over  the  figures  for  the  corresponding  month  of  1910. 
file  gross  operating  revenue  of  the  company  for  July  was 
$()0,i42,  as  compared  with  $37,202,  making  a  gain  of  $2,940,77^ 
for  the  iiresent  year.  Operating  expenses  for  the  period  were 
$.lt),34H,  as  against  $28,393  for  July  of  1910,  or  an  increase  of 
$1,954  L’r  month.  The  net  operating  revenue  of  the  com¬ 
pany  was  $20,7(44,  as  compared  with  $28,808  for  ttjio,  the  in 
crea.se  being  $(>8t)  for  July  of  this  year.  Eor  the  four  months 
of  the  company's  new  fiscal  year,  which  began  on  .\pril  1,  the 
reorganization  jilan  becoming  effective  at  that  time,  the  gross 
o))erating  revenue  of  the  road  was  $242,714.  as  against  $23(1.249 
for  1910.  the  increa.se  for  this  year  being  $(>.463.  The  net 

operating  revenue  was  $127,()13.  as  against  $118,231  for  1910. 
or  a  gain  of  $9,382  for  the  four  months  of  the  current  year, 
file  gross  income  of  the  Washington.  Baltimore  lY  .\nnapolis 
for  the  jieriod  mentioned,  including  miscellaneous  income,  was 
$128,171,  ;is  against  $118,497  for  the  corresiionding  period  of 
the  previous  year,  while  the  net  income  was  $38,()fH),  as  com¬ 
pared  with  a  deficit  of  .$4.()7()  for  last  year.  The  iiercentage  of 
ojierating  expenses  to  gross  ojierating  revenue  for  the  four 
months  was  47.42  per  cent,  as  against  4(>.(/)  per  cent  for  i<>io. 

Mountain  States  Telephone  &  Telegraph  Company. — 
Boettcher,  Porter  &  Company,  of  Denver.  Col.,  ow'n  and  offer 
the  stuck  of  the  Mountain  States  Telephone  &.  Telegraph  Com¬ 
pany,  now  paying  7  jier  cent  jier  annum  on  the  jiar  value  of 
$100  per  share.  'This  company,  the  outcome  of  a  merger  be¬ 
tween  the  Colorado  Telephone  Company,  the  Tri-State  Tele- 
jihone  &  Telegraph  Comiiany.  and  the  Rocky  .Mounts  Bell 
Telephone  Company,  as  outlined  in  recent  issues,  owms  and 
controls  the  telephone  properties  of  si.x  states,  and  crosses  the 
tiorders  of  two  others,  operating  in  Colorado,  Utah',^*Rteho, 
-Montana,  Wyoming  and  New  .Mexico,  with  toll  lines  extending 
into  the  surrounding  territory.  The  reorganization  has  been 
effected  by  acfiuisition  of  the  stock  of  each  constituent  company, 
with  the  transfer  to  the  new  company  of  all  physical  and  other 
properties,  franchi.ses.  good-will,  etc.,  of  the  three  former  com¬ 
panies.  The  Mountain  States  company  has  an  authorized  capital 
Ilf  $30,ooo.(xx).  par  value  of  each  share  being  $100,  fully  iiaid 
and  noil-assessable;  issued  and  outstanding  $l8,(>37.40o.  There  is 
hut  one  class  of  .stock  and  no  bonded  or  floated  debt.  The 
prime  imrpo.se  of  the  merger  has  been  to  bring  all  telephone 
properties  in  the  Rocky  -Mountain  region  under  one  management 
and  ownership.  The  Mountain  States  company  has  a  surplus, 
undivided  profits  and  depreciation  reserve  of  $4,2o8,26p;*>%'Frice 
of  the  stock  will  be  furnished  upon  application  to  BoWteher, 
Porter  &  Company. 

Fort  Worth  Power  &  Light  Bonds. — Perry,  Coffin  1*^ 
Burr  are  offering  $i,300.0(X)  first  mortgage  3  per  cent  gold  bonds 
of  the  Fort  Worth  Pviwer  lA  Light  Company,  which  does  the 
entire  electric  light  and  power  business  of  T'ort  Worth.  Texas 
The  issue  is  secured  by  a  direct  first  mortgage  upon  all  the 
properties,  rights  and  franchises  of  the  T'ort  WOrth  company, 
now  owned  and  hereafter  acipiired.  The  authorized  first  mort¬ 
gage  bond  issue  is  $(o.ooo.(X)0.  of  which  $1,300,000  bonds  art- 
being  issued  for  the  present  time.  The  remaining  $8,300,0(X} 
in  escrow  may  be  issued  from  time  to  time  to  the  jiar  value  of 
80  per  cent  of  the  co.st  of  permanent  e.xtensions  and  im¬ 
provements  to  the  property,  provided  that  net  earnings  for  the 
preceding  twelve  months  have  been  equal  to  at  least  twice  tht 
interest  on  all  bonds  outstanding,  including  those  it  is  pro¬ 
posed  to  issue.  A  deposit  of  $(XX).0(K)  of  the  proceeds  of  the 
present  issue  will  be  made  with  the  trustee,  to  be  expended  on 
the  construction  t>f  a  modern  power  station.  The  company  Inn- 
recentlv  obtained  a  contract  with  the  city  of  Fort  Worth  for 
furnishing  energy  to  the  new  city  pumping  stations  and  has  a 
city  contract  for  street  lighting.  .Vet  earnings  exceed  twici 
interest  re(|uirement  on  the  present  bond  issue. 

Union  Railway,  Gas  &  Electric  Bonds. — T'.  W.  Clark  lA 
t'onipanv.  of  Philadelphia,  are  offering  $3.ooo,o(X)  3  per  cent 
collateral  trust  civnvertible  gold  bonds  of  the  Union  Railway. 
Las  &  Electric  Cfimpany  at  93  and  accrued  interest.  The  com- 
)iany  owns  and  controls  one  hundred  and  thirty-four  miles  of 


track  comprising  the  street  railway  system  of  Springfield,  III., 
and  a  number  of  street  railways  and  interurban  lines  in  neigh¬ 
boring  towns,  and  also  the  gas,  electric-lighting  and  electric- 
liower  properties  in  the  territory  served.  The  bonds  are  dated 
July  I.  KKxj.  and  mature  July  i.  1939:  are  convertible  at  any 
semi-annual  interest  jieriod  into  b  per  cent  cumulative  preferred 
stock  on  thirty  days'  notice,  and  are  redeemable  at  par  and 
interest  on  any  interest  date. 

Dividend  Dates  of  Southern  California  Edison  Company. — 
John  B.  -Miller,  iiresident  of  the  Southern  California  Edison 
Comiiany.  has  announced  that  on  account  of  opening  a  transfer 
office  in  New  York  City  it  has  become  necessary  to  designate 
permanent  dates  for  payment  of  dividends,  and  that  the  di¬ 
rectors  have  accordingly  authorized  the  following  dates,  con¬ 
tingent  upon  the  earnings  of  the  company;  Dividends  to 
holders  of  preferred  stix'k  as  shown  on  the  iMiok.-,  at  the  close 
of  business  on  the  last  days  of  March.  June.  September  and 
December,  checks  to  lie  forwarded  therefor  on  the  13th  of 
A])ril,  July.  October  and  January:  dividends  to  holders  of  com¬ 
mon  stock  of  record  on  the  last  days  of  January,  .April,  July 
and  October,  checks  to  be  forwarded  therefor  on  the  13th  of 
Eebruary,  .May,  .\ugust  and  Vovember. 

Hamilton  Gas  &  Electric  Company. — Bondholders  of  the 
Hamilton  (las  &  Electric  Company,  of  Hamilton,  Ohio,  have 
selected  W.  E.  Hutton,  of  Cincinnati;  Stanley  .Matthews  and 
Joseph  Kelly  as  a  committee  to  make  an  investigation  into  the 
operation  of  the  company  with  a  view  to  suggesting  methods 
of  safeguarding  the  interests  of  the  bondholders.  The  com¬ 
pany  has  been  unable  to  pay  the  interest  on  outstanding  bonds, 
as.  it  is  claimed,  the  company  has  been  operating  its  plant  at  a 
loss  for  some  time.  This  is  said  to  be  due  to  competition  with 
the  gas  and  electric  plant  operated  by  the  city  of  Hamilton. 
The  company  now  has  a  suit  pending  against  the  city  to  pre¬ 
vent  its  ojierating  at  the  firesent  rates,  which  are  claimed  to  be 
so  low  that  the  city  is  sustaining  a  loss. 

Marconi  Wireless  Company  Dividends. — .\t  a  recent 
meeting  in  Dmdon  the  .Marconi  Wireless  Telegraph  Company. 
Ltd.,  declared  dividends  as  follows:  7  jier  cent  per  annum  on  the 
cumulative  participating  jireference  shares  issued  on  or  prior 
to  December  31  last,  and  an  interim  dividend  at  the  rate  of  7 
per  cent  per  annum  on  the  cumulative  participating  preference 
shares  issued  on  or  prior  to  June  .40  last,  and  also  an  interim  divi¬ 
dend  for  the  half  year  ended  June  30  at  the  rate  of  to  per 
cent  jier  annum  on  the  ordinary  shares  issued  July  20.  1911; 
all  dividends  payable  September  1. 

Philadelphia  Electric  Company. — 'The  income  of  the 
Philadelphia  Electric  Conijiany  has  been  increased  during  the 
year  by  the  increased  sale  of  energy  for  municipal  lighting  and 
further  additions  to  the  revenue  will  be  made  by  the  contract  to 
supjily  energy  to  the  Philadelphia  Rapid  Transit  Cimipany.  It 
is  expected  that  the  company  will  end  its  fiscal  year  on 
December  31  with  a  very  large  surplus. 


DIVIDENDS. 

.Mackay  Companies,  ((uarterly,  jireferred.  1  per  cent;  common. 
I  per  cent,  payable  Oct.  2. 

New  York  &  Queens  Electric  Light  &  Power  Company, 
(|uarterly.  1  per  cent,  payable  Sept.  1. 

Standard  (ias  &  Electric  Company  (Chicago),  quarterly,  pre¬ 
ferred.  2  per  cent,  payable  Sept.  t3. 

REPORTS  OF  EARNINGS. 
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General  News 


Construction  NeWs. 


.•\.\NliiTUN,  — The  Anniston  Realty  Company  is  planning  to 

huild  a  stventeen-acre  park  and  extend  electric-lighting  system,  etc.  II. 

K.  William-son  is  interested  in  the  company. 

CK1).\R  BLUFF,  .\L.\. — The  installation  of  an  electric-light  plant  in 
Cedar  Bluff  is  reported  to  he  under  consideration.  W.  T.  Lassiter  is 
interested  in  the  project. 

COLU.MBL-VN'A,  .\L.\.- — The  franchise  granted  to  G.  L.  Carlisle  and 
associates  several  months  ago  has  been  acquired  by  the  Mount  Dixie 
.Sanatotium,  l^and  &  Investment  Company,  which,  it  is  said,  will  con¬ 
struct  an  electric-light  plant. 

STKVE.NSON’,  ALA. — The  City  Council  is  reported  to  have  engaged 
.1.  B.  McCrary  (.'ompany.  Empire  Building,  Atlanta,  Ga.,  to  pre  ,are 
plans  for  a  municii)al  electric  and  water  plant. 

.\11A.V11,  AKIZ.-  -The  Summit  t'oiiper  Company  i-  planning  to  install 
an  electric-light  and  power  plant. 

PHOENIX,  .’XHIZ. — The  City  Council  has  awarded  a  contract  to  the 
-New  State  Electric  Company  for  the  installation  of  an  ornamental  light 
mg  sy.stem  in  the  business  district  of  the  city,  to  cost  about  $20,000. 
Iron  lamp  standards  and  incandescent  lamps  will  be  used. 

PHOENIX,  .ARIZ. — Contracts  have  been  awarded  by  the  Salt  River 
N'alley  Water  Users'  .Association  for  equipment  for  its  power  house  at 
Arizona  Falls,  as  follows:  To  the  S.  -Morgan  Smith  Company,  of  A’ork. 
I’a.,  for  725-hp  hydraulic  turbines,  at  $11,500;  for  530-kva  alternators  to 
the  General  Electric  Company,  of  Schenectady,  N.  Y.,  at  $15,462,  and 
to  the  Westinghouse  Electric  li:  Manufacturing  Company,  of  Pittsburgh, 
Pa.,  for  switchboard,  for  $.3,222. 

CL.ARKSVILLE,  -ARK. — The  proposition  to  issue  bonds  to  the  amount 
of  $75,000,  the  proceeds  to  be  used  for  the  installation  of  an  electric 
light  plant,  water-works  and  sewer  system,  will  be  submitted  to  a  vote 
of  the  people.  Plans  for  electric-light  plant  have  been  prepared  by  R.  L. 

( ioodman. 

-ALA-MED.A,  C.AL. — An  election  will  soon  be  held  in  this  city  to  vote 
on  a  $15,000  bond  issue,  the  proceeds  to  be  used  for  improvements  to  the 
electric-light  plant 

.M-PAUGH,  C.\L. — Plans  are  being  prepared  by  the  Second  Exten 
sion  Water  Companv  for  the  installation  of  an  electric  pumping  plani. 

-AN.AHEIM,  C.\L. — Plans  are  being  considered  for  the  installation  of 
an  ornamental  street-lighting  system  in  the  business  district  of  the  city. 
It  is  proposed  to  erect  ornamental  lamp  standards,  each  standard  carry¬ 
ing  five  lamps. 

COLUS.A,  ('.\L. — The  County  .Supervisors  of  Colusa  County  have 
granted  the  Northern  California  Power  Company  a  franchise  to  erect 
transmission  lines  to  supply  electricity  for  lamps  and  motors  throughout 
the  county. 

LODI,  (L\L.— The  Central  talifornia  Tr.Tction  Company,  it  is  rr- 
jiorted,  is  contemplating  the  construction  of  a  railway  from  a  point  near 
Lodi  tip  Dry  Creek.  I'xtensions  are  also  planned  to  Jackson  and  Sutter 
Creek. 

LO.NG  BE.ACH,  C.AL. — Preparations  are  being  made  by  the  Pacific 
I'elephone  6-  Telegraph  Company  for  the  erection  of  a  new  exchange 
building  on  Fifth  Street  and  to  install  a  conduit  system  to  cost  approxi¬ 
mately  $140,000. 

LO.NG  l!E.-\CH,  C.\L. —  I'he  .Southern  I'alifornia  Edison  Company  has 
completed  the  installation  of  the  initial  15,000  hp  unit  at  its  power  plant, 
which  will  he  put  in  operation  immediately.  The  cost  of  the  plant  to 
date  is  approximately  $2,000,000. 

LOS  -ANGELES,  C.\L. — Preparations  are  being  made  by  the  Pacific 
Telephone  Telegraph  Company  for  improvements  and  additions  to  its 
exchange  bnilding,  located  on  East  Jefferson  Street,  for  which  a  permit 
has  been  granted. 

LOS  -ANGELES,  C.AL. — The  Southern  California  Eilison  Company  is 
erecting  a  new  transformer  house  in  the  l-awnsda1e  district. 

LOS  ANGELES,  C.\L. — In  the  city  budget  for  1911-12  ailopted  by  the 
<  ity  Council  the  sum  of  $92.S5S  is  appropriated  for  the  installation  of  a 
modern  fire  and  police  telegraidi  system. 

LOS  .\NGET-ES,  C.Al.^ — The  1ms  .Angeles  Railway  Coriioration  an 
nounces  that  it  will  build  new  car  lines  on  West  Jefferson  Street  and 
V’ermont  .\venue  if  suit.ahlc  franchise  is  given. 

LOS  ANGELES,  CAL. — Parkinson  &  Bergstrom,  architects.  Security 
Building,  have  awarded  a  contract  to  the  Meyberg  Company.  Si-xth  and 
Spring  Streets,  for  furnishing  and  installing  electric  fixtures  in  the 
twelve-story  Chester  Building,  at  Fifth  and  Spring  Streets,  for  $5,650. 

LOS  ANGEI-ES,  C.AL.— The  City  Council  on  Aug.  8  decided  to  ap¬ 
propriate  $5,500  for  .August  and  $5,000  for  September,  to  cover  the  ex¬ 
penses  of  securing  rights-of-way  and  making  surveys  for  transmission  lines 
ami  locations  for  power  houses  in  connection  with  the  development  and 


transmission  of  the  city’s  electrical  supply,  and  William  .Mulholland,  chief 
engineer  of  the  aqueduct,  will  file  on  additional  power  sites  on  the  Owens 
River  and  on  Cottonwood  Creek  that  will  increase  the  rating  of  the  aque 
duct  by  30,000  hp. 

.M-ARYS\'ILLE,  C.AL. — Plans  are  being  considered  by  the  Great  West 
ern  Power  Company  for  extension  of  its  transmission  lines  to  Marysville 
to  supply  electricity  for  lamps  and  motors.  The  erection  of  a  new  power 
plant  on  the  outskirts  of  the  city  is  contemplated. 

NAP.A,  CAL. — -Application  will  be  made  by  the  Napa  &  Clear  Lake  Rail¬ 
way  Company  for  a  charter  to  construct  an  electric  railway  from  Napa 
to  Lakeport,  90  miles  in  length.  The  company  is  to  be  capitalized  at 
$500,000.  The  directors  are:  C.  \V.  Conlisk,  W.  M.  Rank  and  R.  A. 
-Morton. 

OAKLAND,  CAL. — The  Blue  Lakes  Power  &  Lighting  Company  is 
erecting  a  transmission  line  across  the  hills  from  Lake  County  with  the 
view  of  extending  it  to  (Oakland  and  ultimately  to  San  Jose  and  then 
up  the  peninsula,  via  Palo  .Alto  to  San  Francisco. 

PALMS,  CAL. — At  an  election  held  recently  the  proposition  to  install  a 
street-lighting  system  in  Palms  was  carried. 

REDONDO  BEACH,  CAL. — The  Pacific  Light  &  Power  Company  has 
awarded  the  contract  for  the  installation  of  a  new  piping  system  in  its 
power  plant  to  H.  R.  Boynton,  to  cost  $11,619. 

RIN’ERSIDE,  CAL. — The  Southern  Sierras  Power  Company, 'which  is 
reported  to  have  awarded  contracts  for  the  erection  of  distributing  line' 
throughout  this  county,  one  of  which  will  tap  the  Moreno  and  Pervis 
country  and  another  the  West  Riverside  and  Corona  districts,  is  plan 
■ling  to  build  a  transmission  line  from  San  Bernardino  to  Bishop,  a  dis 
tance  of  250  miles.  The  cost  of  the  line  is  estimated  at  $2,000,000.  F. 
.A.  Worthley,  of  Riverside,  Cal.,  is  local  representative. 

ROSEVILLE,  C.AL. — The  installation  of  a  municipal  electric-lighting 
system  in  Roseville  is  reported  to  be  under  consideration, 

SACR-A.AIENTO,  C.AL. — The  Sacramento  Valley  AVest  Side  Electrii 
Kailway  Company  has  awarded  the  contract  for  construction  of  its  pro 
posed  electric  railway  from  AA’oodland  to  Red  Bluff  to  the  Dozier  Con 
't ruction  Company,  of  Sacramento,  Cal. 

SACR.AMENTO,  CAL. — Bids  for  the  installation  of  the  new  under¬ 
ground  conduit  system  for  the  lighting  arrangements  on  the  Capitol 
grounds  and  the  building  were  opened  on  Aug.  12  by  Capitol  Superin 
tendent  Radcliff,  and  all  bids  are  reported  to  be  higher  than  the  estimate, 
which  is  about  $13,000.  New  bids  may  be  called  for. 

SAN  BERN.ARDINO,  CAL. — The  Southern  Sierras  Power  Companv 
l,as  purchased  a  site  for  its  large  power  plant,  which  is  to  be  located  at 
Poplar  Street  and  the  intersection  of  the  Santa  Fe  tracks.  A  steam 
plant  will  be  installed  immediately  and  operated  until  the  transmission 
line  from  Bishop  to  San  Bernardino  is  completed,  after  which  the  steam 
plant  will  be  used  as  an  auxiliary. 

S.AN  BF.RN.ARDINt),  CAL. — The  California-Nevada  Power  Companv 
has  awarded  a  contract  to  Milliken  Brothers,  of  New  York,  N.  Y.,  for 
2000  steel  towers,  and  to  the  -Aluminum  Company  of  .America  for  1175 
tons  of  wire  for  its  proposed  transmission  line  from  Bishop  to  San 
Bernardino,  a  distance  of  240  miles.  The  Southern  Sierras  Power  Com 
pany,  a  subsidiary  company,  has  acquired  a  site  in  this  city  for  a  steam 
auxiliary  and  distributing  plant.  A  conduit  system  will  lie  installed  in 
the  business  section.  The  cost  of  the  work  is  estimated  at  about  $300,000, 
S.-AN  FR.ANCISCO,  C.-AL. — The  site  for  the  new  power  house  of  the 
Geary  Street  Railway  at  Jefferson  and  Jones  Streets  has  been  purchased 
for  $55,000.  Plans  are  now  being  prepared  for  the  building. 

S.AN  JOSE,  C-AL. — The  Great  AVestern  Power  Company  has  applied  to 
the  Board  of  Supervisors  of  Santa  Clara  ('ounty  for  a  franchise  cover¬ 
ing  the  entire  county. 

A'.AC.AA'H.LE,  C.Al.. — The  Board  of  Supervisors  has  granted  the  Pa 
eilic  Portland  Cement  Company  a  franchise  to  maintain  an  electric  trans 
mission  line  on  the  county  road  in  A’aeaville. 

WINTERS,  CAI„ — In  order  to  be  able  to  take  care  of  its  increasing 
business  in  this  city,  the  Pacific  Gas  &  Electric  Company  has  arranged 
to  reconstruct  its  entire  system,  and  work  has  already  been  commenced. 

JUIJtSBl’RG,  COL. — -An  electric  pumping  plant  installed  at  Ralston. 
Neb.,  a  siding  on  the  Union  Pacific  Railroad,  by  L.  W.  Fersman  and 
H.  C.  McNew,  having  proved  successful,  it  is  proimsed  to  erect  a  plant 
in  the  vicinity  of  Julesburg,  the  electrical  energy  from  which  will  be 
used  for  the  operation  of  the  various  pumping  equipments  in  bedgwick 
County. 

LONGMONT,  COL. — Georgs  H  Stonex,  City  Clerk,  writts  :hat  F. 
H.  V\  biting,  236  Central  Building,  Denver,  is  preparing  plans  for  the 
municipal  electric-light  plant,  which  is  to  cost  $60,000.  R.  E.  Richard 
son  is  city  engineer. 

PUEBI.O,  COL. — The  Trinidad  Tiansmission  Railway  &  Gas  Com 
pany  has  been  incorporated  with  a  capital  stock  of  $4,000,000  to  engage  in 
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the  electiic-lighting  and  street-railway  business  in  the  State  of  Colorado 
and  to  furnish  lighting  and  motor  service  to  cities,  towns,  individual 
firms  and  corporations  for  domestic  and  commercial  purposes.  The  com¬ 
pany  recently  took  over  the  properties  of  the  Southern  Colorado  Rail 
way.  Light  &  Power  Company  and  will  oiierate  in  T^ts  Animas,  Heurfano. 
Pueblo,  Fremont  and  Denver  Counties.  Those  responsible  for  its  forma¬ 
tion  are:  C.  H.  Williams,  R.  H.  Widdecamp,  John  M.  Cates,  C.  W. 
Collins  and  A.  S.  Brooks. 

NORFOLK,  CONN. — The  installation  of  a  new  electric  lighting  plant 
for  Norfolk  is  under  consideration,  a  site  on  the  Blackberry  River  hav 
ing  been  surveyed  for  the  purpose.  It  is  understood  that  Mrs.  George 
W.  Jenkins,  a  summer  resident  of  Norfolk,  is  back  of  the  enterprise. 

SOOTH  NORW.ALK,  CONN. —  Beginning  with  November,  the  Muni¬ 
cipal  F.lectric  Ijght  Plant  will  make  the  following  reduced  rates  to  con¬ 
sumers  of  electrical  energy:  For  public  lighting  the  price  of  arc  lamps 
is  to  be  reduced  from  $60  to  $54  per  year,  and  the  price  of  incandescent 
lamps  from  $13.20  to  $10.80  pt-r  year,  public  offices  and  buildings  to  be. 
supplied  with  energy  at  actual  cost.  For  commercial  service  the  rates, 
will  be  from  9  cents  per  kw-hour  for  the  first  100  kw-hours  to  5  cents 
per  kw-hour  for  all  over  500  kw-hours,  the  present  rates  running  from 
10  cents  for  all  over  300  kw-hours.  The  minimum  rate  for  busines.- 
establishments  will  be  $1.11  and  for  residences  55  cents.  For  industrial 
purposes  the  rates  will  be  5  cents  per  kw-hour  for  the  first  100  kw-hours. 

4  cents  for  the  next  400  kw-hours  and  3  cents  for  all  over  500  kw-hours, 
with  a  minimum  rate  of  $1.11. 

WASHINGTON,  D.  C. — Consular  Report  No.  186  states  ‘under 

Foreien  Trade  Opportunities,  Item  No.  716C,  that  a  firm  in  England  in¬ 
forms  an  American  consular  officer  that  it  wishes  quotations  from  manu- 
farlurers  cf  electrolyte  wire  bars  in  the  United  States. 

WASHINGTON,  1).  C. — Consular  Report  No.  187  states  under 

Foreign  Trade  Opportunities,  Item  No.  7166,  that  an  American  consular 
officei  in  England  has  forwarded  the  name  of  a  business  man  in  his 
ilistrict  wlio  wishes  to  communicate  with  manufacturers  of  motors  and 
electrical  accessories  in  the  United  States  with  a  view  of  obtaining  the 
agency  in  that  line. 

W.\SHINGTON,  D.  C. — Consular  Report  No.  193  states,  under  the 
head  of  British  Columbia  Activities,  that  it  is  understood  that  the  Great 
.Northern  Railway  Company  will  install  at  Ardley,  British  Columbia, 
w  here  the  Burnaby  line  of  the  British  Columbia  Electric  Railway  crosses 
its  tracks  an  interlocking  plant  at  a  cost  of  over  $7,000,  which  will  pro¬ 
vide  for  switching  from  line  to  the  other. 

FORT  -McCOY,  FL.A. — The  installation  of  an  electric-light  plant,  ice 
plant  and  water-works  system  is  reported  to  be  under  consideration. 
George  Rentz  is  interested  in  the  project. 

SANFORD,  F'L.A. — Plans  are  being  formulated  by  Judge  Bullock,  of 
Ocala,  and  a  group  of  capitalists  for  the  organization  of  an  electric-power 
company  at  this  city.  The  purpose  of  the  proposed  enterprise  is  to  estab¬ 
lish  a  generating  plant  on  the  Wekiwa  River,  from  which  point  electrical 
energy  can  be  distributed  to  the  nearby  towns. 

D.\LTON,  G.\. — Surveys  are  being  made  for  the  erection  of  the  trans¬ 
mission  lines  of  the  Eastern  Tennessee  Power  Company  east  of  Dalton, 
the  main  line  running  just  outside  of  the  city  limits.  If  granted  a  fran¬ 
chise  the  company  will  supply  electricity  in  Dalton.  The  company  is  de¬ 
veloping  the  water  power  of  the  Dcoee  River. 

NEWNAN,  G-^. — C.  T.  Clifford,  of  Columbus,  Ga.,  has  secured  the 
contract  for  rebuilding  the  power  house  of  the  Virginia-Carolina  Chemi¬ 
cal  Company,  of  Richmond.  Va. 

BOISE,  IDAHO. — The  city  of  Boise  is  planning  to  install  a  cluster 
lighting  system,  which  will  double  the  area  covered  by  the  present  sys¬ 
tem  and  involve  the  erection  of  540  additional  poles,  each  surmounted 
with  a  cluster  of  three  lamps.  It  is  stated  that  the  maintenance  of  the 
new  installation  will  cost  the  city  $3,000  more  per  year  than  it  is  paying 
for  the  present  system. 

STITES,  ID.MIO. — Application  has  been  made  to  the  City  Council 
by  D.  E.  Frank,  manager  of  Kooskia  Milling  &  Power  Company  ot 
Kooskia,  for  a  franchise  to  supply  electricity  in  Stites  for  lamps  and 
motors.  The  company  proposes  to  erect  a  transmission  line  from  its 
plant  in  Kooskia  to  Stites  and  agrees  to  furnish  electrical  service  at  the 
■ame  rates  as  charged  in  Orofino.  If  granted  a  franchise  Mr.  Frank 
agrees  to  have  the  system  ready  for  operation  within  thirty  days. 

NUROR.X.  ILL. — The  Fox  &  Illinois  Union  Railway  Company  is  plan¬ 
ning  to  begin  work  on  the  construction  of  its  proposed  electric  railway 
between  Yorkville  and  .Morris,  20  miles  in.  length,  about  Sept.  1.  H.  H. 
F.vans,  of  Aurora,  Ill.,  is  president  of  the  company. 

BATAVIA,  ILL. — The  Aurora,  Elgin  &  Chicago  Railroad  Company  i^ 
contemplating  the  installation  of  a  coal-handling  and  coal-storage  plant 
.at  its  Batavia  power  house. 

CHICAGO,  ILL.— At  a  special  meeting  of  the  stockholders  of  the 
Northwestern  Elevated  Railroad  Company  held  recently  a  $25,000,000 
bond  issue  was"  authorized,  the  proceeds  to  be  used  to  retire  $19,000,000 
in  bonds  due  September,  and  to  pay  floating  indebtedness. 

CHICAGO,  ILL.— The  Chicago  Railways  Company  has  awarded  the 
contract  for  equipment  for  the  extension  of  its  La  Salle  Street  substa 
lion,  iiKluding  two  3000-kw,  25-cycle,  self-starting  rotary  converters,  with 
necessary  transformers  and  a  three-panel  switchboard,  to  the  Westing 
hoii'ie  Electric  &  Manufacturing  Company,  of  Pittsburgh,  Pa. 


CHICAGO,  ILL. — Bids  will  be  received  by  William  Carroll,  city  elec¬ 
trician,  608  City  Hall,  Chicago,  Ill.,  until  .Aug.  28  for  furnishing  the  city 
«f  Chicago  with  lamps  on  certain  parts  of  streets  in  different  sections  of 
the  city  for  one  year  from  Sept.  1,  1911,  as  per  specifications  on  file  in 
the  office  of  the  city  electrician.  .Mternate  propositions  will  be  received 
covering  a  iieriod  of  two,  three  and  five  years  from  Sept.  1,  1911;  also 
alternate  proposals  covering  a  period  of  one,  two,  three  and  five  years 
from  Jan.  1,  1912. 

M-ASCOUTH,  ILL. — The  citizens  have  voted  in  favor  of  a  $12,0lin 
tond  issue,  the  proceeds  to  be  u.sed  for  the  consiruction  of  a  municipal 
electric-light  plant,  as  meiilioned  in  a  previous  issue. 

I’.VX  TON,  ILL — The  question  of  establishing  a  municipal  eleetrK- 
light  plant  in  Paxton  is  under  consideration,  and  Ixmds  to  the  amount  of 
$15,000  have  been  authorized. 

TA\  LOkV  I  LLF;,  ill. — .\  contract  has  been  awarded  by  the  Taylor 
ville  Gas  &  Fdectric  Company  to  John  W.  Morri.s.iii,  of  Lincoln,  for  the 
constructicn  of  a  new  eltctric-light  plant  on  the  sije  of  the  old  plan*. 
Not  only  will  a  new  structure  be  erected,  but  the  plant  will  be  entirely 
equipped  with  new  machinery,  which  will  displace  that  which  has  been 
in  use  for  some  time. 

.ALBION,  IM>. — .\t  an  election  held  recently  the  citizens  voted  to 
purchase  the  local  electric-light  plant  and  water-w  orks  system,  to  la- 
owned  '.nd  operated  by  the  municipality. 

ELKHART,  IND. — The  City  Council  is  considering  an  ordinance  which 
provides  for  installing  electric  wires  in  conduits  in  the  business  district 
of  Elkhart. 

filV.\NS\TLLE,  IND. — Negotiations  have  been  clo.sed  by  the  Flvaiis- 
ville  Railways  Company,  which  operates  traction  lines  from  Flvaiisville  to 
(irandview,  Ind.,  and  Mount  Vernon,  Ind.,  for  leasing  the  abandoned 
tracks  of  the  Illinois  Central  Railroad  from  Evansville  to  Henderson, 
Ky.  The  FlvanSville  com|iany  will  ojierate  electric  cars  on  the  line  and 
expects  to  have  the  system  in  o|>eration  in  al>out  three  months.  Eventti 
ally  the  Evansville  Railway  Comtiany  will  extend  the  railway  from  lien 
aerson  to  Owensboro,  Ky. 

G.ARY,  IND. — It  is  stated  that  the  $10,000,000  plant  which  the  .Amer 
ican  Car  &  Foundry  Company  is  to  erect  in  Gary  will  be  electrically 
equipjied  throughout. 

INDIAN.APOLIS,  INI). — The  Commissioners  of  .Marion  County  are  not 
favorably  impressed  with  municipal  operation  of  utility  plants,  and  will 
close  the  power,  light  and  heating  plant  which  has  been  supplying  the  jail 
and  court  house  with  water,  heat  and  light.  It  is  the  belief  of  the  com 
missioners  that  the  county  can  buy  its  water,  heat  and  light  at  a  rate  that 
would  l>e  lower  than  the  cost  of  maintaining  its  own  power  plant.  Bids 
are  now  being  asked  of  the  existing  companies  to  furnish  such  service. 

NEWCASTLE,  IND. — A  five-year  contract  to  supply  electrical  energy 
to  the  Indiana  V'illagc  of  Epileptics,  for  the  operation  of  lamps  and  mo 
tors,  has  been  awarded  to  the  New  Castle  Light,  Heat  &  Power  Company. 

CLARION,  lA. — The  local  electric-light  system,  which  was  recently 
destroyed  by  fire,  has  been  purchased  by  Messrs.  Morengo  and  Mack. 
It  is  understood  that  the  new  owners  will  rebuild  the  |>lant. 

COUNCIL  BLUFFS,  I.-\. — Bids  will  be  received  by  the  Board  of 
Water  Works  Trustees  of  Council  Bluffs,  la.,  until  Sept.  7,  for  furnish 
ing  complete  two  100-hp,  three-phase,  60-cycle,  2000-2300- volt  induction 
motors,  in  accordance  with  plans  and  specifications  on  file  at  the  office 
of  the  superintendent  of  water  works.  Des  Moines,  la.,  copies  of  which 
may  be  obtained  on  application  to  S.  L.  Entyre,  superintendent  of  watei 
works.  Bids  will  also  be  received  at  the  same  date  and  place  for  the 
construction  of  concrete  reservoirs  and  also  for  5000  barrels  of  Port 
land  cement. 

DES  MOINFl.S,  LA. — The  city  is  reported  to  be  considering  the  que- 
tion  of  taking  over  the  electrolier  lighting  system. 

DES  MOINES.  lA. — Plans  are  being  considered  by  the  Des  Moines 
City  Railway  Company  for  the  erection  of  an  addition  to  its  power  plant 
in  Des  Moines. 

M.-ARSH  .ALLTOVV  N.  LA. — The  recently  organized  Merchants.  Me 
chanics  &  Farmers  Telephone  Company  will  award  a  contract  in  Sep 
tember  for  the  construction  of  a  plant  that  will  cost  in  the  neighbor 
hood  of  $100,000. 

NEW  SH.ARON,  LA. — Owing  to  the  Town  Council  and  the  owners  vf 
the  local  electric-light  and  water  plants  being  unable  to  come  to  an  agree 
ment,  the  plants  have  been  closed  and  the  town  is  without  street-lighting 
service  and  fire  protection.  .Announcement  has  been  made  that  the  town 
authorities  will  take  charge  of  the  lighting  and  pumping  plants  and 
operate  them  until  the  courts  settle  the  controversy. 

HILL  CITY,  K.AN. — The  J.  S.  AVorley  Company,  Reliance  Building, 
Kansas  City,  Mo.,  is  reported  to  be  preparing  plans  for  the  installation 
of  an  electric-light  plant  and  watep-works  system  in  Hill  City,  to  cost 
approximately  $50,000. 

KANSAS  CITY,  KAN. — Plans  and  specifications  for  the  installation 
of  a  municipal  electric  light  plant  in  this  city,  drawn  by  the  .McLaughlin 
Engineering  Company,  have  been  approved  by  the  Commissioners,  and 
that  the  City  Clerk  has  been  instructed  to  advertise  for  bids  for  it*- 
construction. 

SYLV.AN  GROVE,  K.AN. — It  is  reported  that  (dans  and  s(>ecifications 
are  being  prepared  by  Von  Unwerth  &  Cooke,  Finance  Building,  Kansas 
City,  Mo.,  for  the  installation  of  an  electric-light  plant  and  water-works 
system  in  Sylvan  Grove,  for  which  bonds  to  the  amount  of  $35,000  have 
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l»fi  II  viiU-i!.  Tht  coNt  ot  tilt  tlec'tric  plant  is  tstiinattd  at  $10,000  and 
thf  watrr  vmrks  at  $d.S,000.  It  ij>  understood  that  bids  for  construction 
of  the  systems  will  be  called  for  in  the  near  future. 

O’H.\NN'0.\,  KY. — The  residents  of  the  eastern  part  of  Jetfersoii 
t  oiinty  are  considering  the  oritani/.ation  of  a  liKht.  heat  and  power  com 
pany  to  ojierate  in  this  section  of  the  county.  It  projioses  to  locate  at 
.Marcia,  where  the  old  plant  of  the  l.ouisville  \  Kastern  Klectric  Railroad 
IS  located,  which  has  been  ahandoned  hy  the  l.ouisville  Railway  (  ompany. 
which  took  over  the  former  company.  It  is  understood  that  the  railway 
company  is  anxious  to  sell  the  iiro|K-rt>.  It  is  proposed  to  or.nanire  a 
company  with  a  caiiital  stock  of  $60,0(10. 

VKW  IISKRI.X,  1,.\. — The  Soiuhwesiein  liaction  &  I’owei  Company, 
of  .\ew  Orleans,  l.a.,  will  place  contracts  during  the  next  ten  weeks  for 
the  construction  of  a  new  power  house  in  New  Iberia.  The  equipment 
will  incluile  two  250-hp  water-tube  boilers,  turbines,  generators,  etc.  Oil 
will  be  used  for  fuel  for  boiler' 

ll.ANf'iOR,  .M.MN’K. — The  liaiiKor  I’ower  Coinpany,  recently  in 
corporated  for  the  purpose  of  acquiring  the  property  and  franchises  of 
ihe  Bodwell  Water  Power  Company,  is  to  be  absorbed  by  the  Bangor 
Railway  \  Klectric  Comiiany.  .\  dam  is  .soon  to  be  built  at  Gilman's 
Kails,  on  the  Stillwater  branch  of  the  Penohscott  River,  for  which  sur- 
\ery.s  are  now  being  made.  John  R.  Graham,  president  of  the  Bangor 
Railway  &  Klectric  Company,  has  been  elected  general  manager  of  the 
Bodwell  Power  Comiiany. 

B.WGOR,  M.MN'K. — The  Bangor  Power  Company  was  recently  in¬ 
corporated  with  an  authorized  capital  stock  of  $1,250,000  and  $750,000 
in  bonds,  to  take  over  the  rights,  property  and  franchise  of  the  Bodwell 
Water  1  *ower  Company,  which  was  piirchaseil  at  a  foreclosure  sale  on 
May  19  by  the  reorganization  committee.  .\  meeting  of  the  Bangor  Rail  . 
way  &  Electric  Company  will  be  held  .\ug.  26  to  consider  the  guaran 
teeing  of  the  $750,000  bonds  of  the  Bangor  Power  Company,  and  also 
ihe  issuing  of  new  stock  for  the  purchase  of  the  stock  of  the  Bangor 
Power  Company.  It  is  proposed  to  reorganize  the  Bangor  Railway  iV 
Klectric  Company  in  connection  with  the  Bangor  Power  Company,  tin 
X'eazie  l.umher  Company  and  the  Penobscot  Realty  Company.  The  plan 
calls  for  an  increase  in  the  capital  stiwk  of  the  Bangor  Railway  Sr  Elec¬ 
tric  Company  to  $.1,000,(10(1. 

WTI.TON,  .\I.\I\E.-  t’harles  ( >.  Sturtevant.  general  manager  of  the 
i  ranklin  Electric  Eight  S  Power  Company  of  Karmington,  Maine,  has 
purchased  the  plant  and  holdings  of  the  W  ilton  Electric  Eight,  Power  \ 
(.as  Company.  The  Town  Council  has  contracted  with  the  Kranklin 
(  ompany  to  supply  electricity  for  lighting  the  town.  Thirty  street  lamps 
will  lie  ertcteil  in  the  villages  .f  East  Wilton  and  Wilton.  Work  will 

'■oon  l>egin  on  the  erection  of  the  transmission  line  from  Farmington  to 

Wilton. 

BOSTO.N,  M.X.'iS. —  Plans  arc  being  considered  by  Mayor  Fitzgerald 
for  the  installation  of  an  electric-light  plant  in  the  new  city  hall  annex 
to  supply  electricity  for  lighting  the  city  hall  and  annex  and  possibly 
the  nearby  buildings.  It  is  also  proposed  to  light  Gallup’s  Island  quar¬ 
antine  station  with  electricity. 

I>KI)IE'\M.  .M.\SS. — The  Uedham  &  Hyde  Park  Gas  &  Electric  E'ght 
Company  has  petitioned  the  Massachusetts  Gas  and  Electric  Eight  Com¬ 
missioners  for  iH-rinission  to  issue  ailditional  capital  stock  to  the  amount 

of  $14,200.  the  proceeds  to  be  used  to  pay  for  extensions  and  adilit'ons 
to  its  mains  and  services,  and  to  provide  funds  for  further  extensions. 

NORTH  .\1).\MS.  .\E\SS.- — The  stockhohlers  of  the  Hoosac  Cottor 

Mills  have  authorized  the  erection  of  a  new  spinning  mill,  power  lions'- 
.'ind  other  buildings  at  their  Fxlipse  plant  and  the  removal  of  machinery 
of  their  Beaver  plant  to  the  new  mill.  .\n  increase-  of  capital  stix'k  from 
.<750,000  to  $1.0(K(,000  has  also  been  authorized. 

W.\RE,  M.X.SS. —  The  Ware  Klectric  Company  has  applied  to  the  .Mass, 
achusetts  Gas  and  Electric  Eight  <  ommissioners  for  permission  to  issue 
$40,000  additional  capital  stock,  the  proceeds  to  be  used  to  pay  Hoating 
indebteilness  for  new  construction  and  improvements  alreadv  made  and 
for  developments  to  the  property. 

WEYMOUTH,  M.\SS. — The  .Massachusetts  Gas  and  Klectric  Eight 
(  ommissioners  have  approved  the  )ietition  of  the  Weymouth  Eight  & 
Power  Company  to  issue  new  capital  stock  to  the  amount  of  $210,000, 
the  proceeds  to  lie  ustd  to  pay  for  additions  made  to  its  plant. 

S  r.X.NTON.  MI(  IE — .Xt  a  special  election  held  recently  the  proposi 
lion  to  issue  $10,000  in  bonds,  the  proceeds  to  lie  useil  for  the  construe 
lion  of  an  electric-light  tdanl  and  water-works  system,  was  carried. 

XEBKRT  EE.X.  .XllNN. —  Improvements  are  contemplated  by  the  North¬ 
western  Telephone  Exchange  Company  to  its  new  system,  which  will  in 
volve  an  expnediture  of  about  $10,000. 

DEF'R  RIX’ER,  .XIINN. — The  Kverton  Eight  \  Power  Company  has 
ei.mmenced  work  on  the  constnKtion  of  a  new  electric-light  plant  In 
Heer  River 

RI'STT  CITY.  MINN. — The  X'illage  Council  of  Rush  City,  Minn.,  will 
receive  sealed  bids  for  an  electric  lire  pump  and  motor  up  to  Sept.  5. 
Helailed  information  may  he  obtained  from  the  X’illage  Recorder.  J.  F. 
Sommers. 

ST.  P.\UE,  .XllNN, — It  is  reported  that  the  Board  of  Public  Works  has 
derided  to  install  a  new  strcet-lijthling  system.  Xbont  1000  new  lamps 
will  be  erected. 

XX’INON.X.  MINN. — Judge  Charles  .X.  \X  il'ard.  of  the  C.  S.  District 
(  oiirt.  h.Ts  appointed  Howard  Norris,  of  .Xlilwankee.  receiver  of  the 


XX’inoiia  Railway  &  Eight  Company.  C.  C.  Smith,  for  the  receivers, 
offered  a  cash  payment  of  $12,.I75  as  default  interest  to  the  Old  Colon\ 
Trust  Conijiany,  of  Boston,  as  a  plea  that  the  receiver  be  not  appointed, 
hut  the  attorney,  acting  for  the  Trust  Company,  objected  to  its  ac 
ceptance  on  the  ground  that’  it  was  not  offered  in  good  faith. 

K1 RKXXT  K  )l ),  MO. — .Xt  an  election  held  .Xug.  19  the  proposition  to 
issue  $10,000  in  ImiikIs.  the  proceeds  to  be  used  for  inqirovements  and 
extensions  to  the  elect ric-light  plant  and  water-works  system,  was  carried. 

.XKJNKTT,  .XIO. — Bids  will  he  received  for  the  construction  of  an 
elex-t ric-light  plant,  including  iiole  line,  etc.,  until  Xug.  29.  The  cost  of 
the  plant  is  estimated  at  approximately  $35,000. 

I’R1NCET()N.  .XKI. —  Bonds  to  the  amount  of  $7,(M)0  have  been  voted, 
the  jiroceeds  to  be  used  for  extensions  to  water-works  and  electric-lighi 
systems. 

ROEE.X,  .XKI.-  The  proposition  to  issue  bonds  to  the  amount  of  $8,000. 
the  proceeds  to  be  used  for  improvements  to  the  municipal  electric-light 
plant,  will  be  submitted  to  a  vote  of  the  people. 

BIG  HORN,  XIONT. — The  Big  Horn  Telephone  Coinpany.  recently 
organized  with  a  capital  stock  of  $20,000,  is  |ilanniug  to  erect  a  tele¬ 
phone  line  to  Custer,  Mont; 

BlEEINGS,  MONT. — The  City  Council  has  tiassed  an  ordinance  pro 
viding  for  the  installation  of  an  ornameiilal  street-lighting  system  in 
Billings. 

ElBBY,  MONT.-  -Plans  are  being  considered  by  J.  -X.  Coram,  of  Bos 
ton.  Mass.,  for  the  installation  of  a  jiower  jilant  at  Kootenai  Falls. 

Bl’RXX’EEE.  NEB.  Preliminary  arrangements  for  the  installation  of 
an  electric  (lower  (ilaiit  .'it  this  eilx  having  been  concluded  by  Messrs. 
Rcasoner  and  Beardsley,  of  Eincoln.  wink  on  its  construction  will  be 
"’commenced  at  once.  Eocal  subscriptions  to  the  amount  of  $10,000  have 
’  beyn  secured,  and  it  is  understood  that  the  remainder  of  the  amount 
feyuired  to  cover  the  cost  of  the  plant  will  be  furnished  by  outside 
liaitic'.  The  present  plan  is  to  construct  a  dam  on  the  Eoup  River, 
north  of  Burwell.  at  which  point  1000  Iqi  can  be  ileveliqied.  .X  number 
of  towns  in  the  \alle\  are  considering  the  utilization  of  Ihe  energy  gen 
crated,  and  plans  arc  being  torinulated  for  tlu-  construction  of  an  elec 
trie  line  frim  Burwell  to  'I'aylor  and  Xlincria. 

FREMONT,  NEB. — The  installation  of  a  new  lighting  system  in  the 
Court  House  at  this  city  has  been  authorized  hy  the  County  Board. 

GR.^F■T()N.  NEB. —  It  is  reported  that  E.  R.  Jensen,  of  .Xurora,  Neb. 
has  secured  the  contract  for  the  installation  of  an  electric-light  plant  in 
Grafton,  to  cost  aiiproximately  $15,000. 

OM.-XII.X.  NEB.  An  angcineiils  are  being  imnU-  by  the  Omaha  6 
Cqiincil  Bluffs  Street  Railway  Conipan.v  for  rebuilding  its  substation  on 
the  .XIanawa  line,  which  was  recently  destroyed  by  lire. 

STEREING,  .NEB.  The  citizens  are  re|iorteil  to  be  considering  thr 
in.stallation  of  an  electric-light  (ilant  and  water-works  system  in  Sterling. 

WEEPING  XX’.XTER.  NEB.— Plans  and  specifications  have  been  sub¬ 
mitted  to  the  t’ity  (  i.-uncil  by  IE  IE  Henningsen,  of  Omaha.  Neb.,  for 
the  construction  of  an  electric-light  (ilant  in  XX'eeping  XX'ater.  The  (ilan^ 
call  for  an  addition  to  the  (ium|i-house  and  the  installation  of  two  addi¬ 
tional  engines.  Bids  for  construction  of  the  (ilant  will  be  received  until 
-Xug.  28.  The  .Xlamo  Engine  S:  Su|i|ily  Conqiany.  of  Omaha,  Neb.,  hat 
charge  of  the  engineering  woik. 

GO(  )l  )SPR  1  .NGS,  NEX’.— Plans  are  being  considi  reil  for  the  erection 
of  a  new  jiower  plant  at  the  X'elbiw  Pine  mint.  J.  F.  Kent  is  manager 

XI.B.XNX’,  N.  X. — lointracts  have  been  (ilaced  b\  the  Delaware  &  Hud¬ 

son  Conqiany  with  the  General  Electric  ('oin|iany  for  one  75nO-kw  tin 
bine,  one  lOO-kw  turbo-exciter  and  four  25(1(1  kva  iransfoi niers.  The  new 
equipment  will  supply  addition.il  power  for  the  com|iany’s  electric .  rail 
way  service  in  .Xlhany,  Troy  and  Schenectady,  and  will  also  fnrnisb 

electricity  for  its  new  shops  .it  \X  atcrvliet.  .N.  X'. 

BOETON  E.XNDINf^,  N.  Y. — The  Bolton  Eight  &  Power  (’oni|i.in\ 
has  (letitioned  the  Public  Service  (’onimission.  Second  District,  for 
authority  to  issue  $12,500  in  cafiital  stock. 

BI’FF.XE(>,  X'.— Sealed  priqsisiils  will  Ik-  received  at  the  otbec  ot 
De|iartnietit  of  Public  XX'orks.  Room  5.  Municipal  Buibling.  Buffalo.  . 
X’..  until  Xug.  29  for  furnishing  106  tive-lam|i.  60-watt  Union  l.amp 

Standard  Ittxolabras  of  (iressed  steel  or  their  equal,  conqilete  with  gl  iss 
ware,  siH'kcls.  lamps,  etc.  Dimetisions.  i;.ateri:.ls  anil  glassware  to  b- 
equal  or  to  be  the  satne  as  used  iti  Genesee  Street.  Francis  G.  W  an!  is 
com  missioner. 

FPHR.XT.XH,  N.  X’. — The  .Xlohawk  Hydroelectric  ('om(iany  has  a(iplicd 
to  the  Public  .Service  Uommission.  Second  District,  for  permission  to 
issue  6  (ler  cent  thirty-year  gold  bonds  to  the  amount  of  $56,000.  the  nro- 
ceeds  to  be  used  for  the  construction  of  a  substation  and  the  erection  of 
transmission  lines  from  its  generating  station  in  Ephratab  to  the  villaees 
of  Fort  Plain  and  Nelliston. 

KEESEX’I  I  .EE.  N.  X’. — The  Kcesi-ville  Electric  Conqiany  has  a(i(ilieil 
to  the  Public  .Service  (  oinmissirin.  Second  District,  for  permission  to 
erect  transmission  lines  and  exercise  franchises  for  supplying  electricit' 
m  the  towns  of  Jay,  Essex  County,  and  .Xusahle,  Clinton  County. 

N.XPEES,  N.  X'. —  Permission  to  install  and  operate  ati  electric  light 
[ilant  in  this  city,  a(iplication  for  which  was  noted  in  our  last  issue,  has 
been  granted  to  Edward  E.  Bailey,  of  the  Dundee  Electric  Eighfitiv 
Plant,  and  plan*  are  being  made  b\  him  to  enter  into  competition  w'tl 
the  Natural  Gas  Company. 
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XKWBURdH,  X.  Y. — At  a  joint  conference  of  the  lighting  committee 
of  the  Merchants’  Association,  the  police  and  light  committee  of  the  City 
Council  and  officials  of  the  Central  Hudson  Cas  &  Electric  Company,  held 
recently,  tentative  plans  were  considered  for  the  installation  of  a  new 
lighting  system  along  Golden  and  Water  Streets,  from  Broadway  to 
South  Street. 

OI.E.\X,  N.  Y. — The  Olean  Electric  Light  &  Power  Company  has  filed 
a  certificate  with  the  Secretary  of  State  asking  for  permission  to  extend 
its  service  to  take  in  the  town  of  Geneva,  Allegany  County,  and  the 
towns  and  villages  of  Portville  and  Allegany. 

SMITHTOWX,  X.  Y. — The  Long  Island  Lighting  Company  has  ai>- 
plied  to  the  Public  Service  Commission,  Second  District,  for  permission 
to  erect  transmission  lines  for  the  distribution  of  electricity  in  Smith- 
town  and  for  authority  to  issue  $90,000  in  bonds  under  an  existing 
mortgage.  ^ 

Y.XPHAXK,  X.  Y. — The  .Mmshouse  Committee  has  been  authorized 
by  the  Suffolk  Board  of  Supervisors  to  proceed  with  the  work  of  equp- 
ping  the  almshouse  and  children’s  home  at  Yaphank  with  an  electric¬ 
lighting  system.  Mr.  Miller,  of  Easthampton,  formerly  chairman  of 
the  board,  has  been  placed  in  charge  of  the  proposed  installation,  which 
it  is  estimated  will  cost  about  $2,000.  Although  no  definite  contract 
has  been  made,  it  is  undrstood  that  energy  for  the  operation  of  the 
plant  will  be  transmitted  from  Patchogue. 

F.-\RG'J,  X.  I). — Sealed  proposals  will  be  received  by  E.  R.  Orchard, 
city  auditor,  until  Sept.  5  for  the  construction  of  a  pumping  station  and 
electric-light  plant,  plans  and  specifications  for  which  are  on  file  at  the 
office  of  the  city  auditor. 

FARG(.),  X.  1). — The  Union  Light,  Heat  &  Power  Company  of  Fargo, 
X.  D.,  has  submitted  a  proposition  to  the  City  Council  offering  to  fur¬ 
nish  electricity  for  street  lighting  at  cost  and  to  give  the  city  2  per  cent 
of  its  gross  earnings,  in  return  for  which  the  company  asks  for  franchises 
to  exten<l  its  system  in  all  parts  of  the  city.  The  franchise  of  the  com¬ 
pany  for  street  lighting  expires  Sept.  1. 

BOWLIXG  GREEX,  OHIO.— The  I^ke  Erie,  Bowling  Green  & 
Xapoleon  Railway  Company  will  place  contracts  in  the  near  future  for  an 
additional  compound  steam  engine  or  turbine  unit  in  its  power  ]>lant  in 
Bowling  Green.  An  automatic  stoker  will  probably  Ije  installed. 

CLFiVEL.XX I ),  (')HIO. —  Proposals  will  lie  received  at  the  office  of  the 
clerk  of  Board  of  ihlucation.  East  Sixth  Street,  Cleveland,  Ohio,  unti' 
Sept.  11,  for  construction  of  school  building  to  be  known  as  the  Willard 
.\venue  Technical  High  Fcliool,  in  accordance  with  plans  and  specifica¬ 
tions  on  file  at  the  office  of  the  Board  of  Education,  East  Sixth  Streer. 
The  price  for  material  and  labor  must  be  stated  separately,  and  bidders 
may  submit  proposals  for  any  or  all  of  the  following  apparatus;  Slate 
blacklioards,  electric  wiring,  electric-lighting  fixtures,  clock  system,  ele- 
\ators,  steel  lockers,  special  furniture,  composition  floors,  chemistry  de- 
Iiartment  equipment,  forge-shop  equipment,  woodworking  shop  equipment, 
mill-room  equipment.  Charles  Orr  is  director  of  schools. 

HUDSOX.  (HllG. — .\  fire  at  the  Boys’  Home,  which  is  conducted  by 
the  city  of  Cleveland  near  Hudson,  resulted  in  the  total  destruction  of 
the  power  house,  car|ienter  shoi>  and  storeroom.  The  los^  will  amount, 
it  is  believed,  to  approximately  $15,000. 

XORTH  L!M.\.  OHIO. — The  depot  and  substation  of  the  Youngstown 
.'southern  Railway  Company  at  Xorth  Lima  was  destroyed  by  fire  re¬ 
cently,  causing  a  loss  of  about  $.10,000. 


B.\TH,  PA. — The  Town  Council  has  passed  an  ordinance  providing 
for  the  installation  of  a  municipal  electric-light  plant. 

H.VRRISBURG,  P.\. — The  capital  stock  of  the  Harrisburg  Electric 
Service  Company  has  been  increased  from  $5,000  to  $2,000,000. 

PHIL.VDELPH I.\,  P.\. — .\  permit  has  been  granted  to  the  H.  E. 
tiran  Company  for  the  erection  of  a  $10,000  power  house  on  the  south 
side  of  Chester  Avenue,  west  of  F'ifty-ninth  Street,  which  will  supply 
electrical  energy  to  the  I’resbyterian  Orphanage. 

SHICKSHIXXY,  P.-\. — By  a  unanimous  vote  the  Shickshinny  Coun- 
cilnien  passed  an  ordinance  disposing  of  the  municipal  electric  light  plant 
to  the  Luzerne  County  Gas  &  Electric  Company  for  the  sum  of  $10,500. 
the  transfer  to  be  made  September  1,  at  which  time  the  Luzerne  com¬ 
pany  expects  to  be  able  to  furnish  electrical  energy  in  Shickshinny. 
Should  there  be  any  delay  in  so  doing,  the  new  owners  will  take  over 
the  new  plant  and  run  it  until  energy  can  be  transmitted  from  its  power 
house  at  Plymouth. 

HOXEA  PATH,  £.  C. — Bids  will  be  received  by  the  Board  of  Public 
Works  until  Sept.  5  for  the  construction  of  an  electric-light  |>lant.  The 
jilant  will  cost  approximately  $11,000  and  have  an  output  of  approxi¬ 
mately  75  kw.  John  F.  Monroe  is  chairman  of  board. 

LEXIXGTOX,  S.  C. — The  Lexington  Electric  Light  &  Power  Com¬ 
pany  is  reported  to  be  contemplating  the  installation  of  an  auxiliary- 
steam  plant  in  its  power  l.ouse. 

BRUCE,  S.  D. — The  installation  of  an  electric-light  system  in  Bruce 
is  reported  to  be  under  consideration. 

PL.-\XKIXGTOX,  S.  1). — It  is  reported  that  W.  A.  Kuntz,  to  whom 
the  City  Council  recently  granted  a  franchise  to  install  and  ojierate  an 
electric-light  plant  in  Plankington,  has  closed  a  contract  with  the  State 
Board  of  Charities  and  Correction  whereby  his  plant  will  furnish  energy 
for  lighting  at  the  State  Industrial  School,  situated  on  the  outskirts  of 
Plankington. 

SIOUX  FALLS,  S.  D. — The  plant  and  holdings  of  the  Sioux  Falls 
Light  &  Power  Company  are  reported  to  have  been  purchased  by  H.  M. 
Byllesby  &  Company,  of  Chicago,  Ill.  The  new  owners,  it  is  understood, 
will  make  improvements  and  e.xtensions  to  the  system. 

BUCKHOLTS,  TEIX. — It  is  reported  that  W.  R.  Xewton  is  contem¬ 
plating  the  installation  of  an  electric-light  plant  in  the  sanitarium. 

CRYST.NL  CITY,  TEX. — The  installation  of  an  electric-light  plant  and 
ice  plant  is  under  consideration.  The  Commercial  Club  is  promoting  the 
project. 

CUF'RO,  TEX. — The  Cuero  Light  &  Power  Company  is  extending  its 
transmissicn  to  Dr.  Burns’  new  sanitarium  and  is  also  erecting  a  special 
line  to  iht  Cuero  packing  plant  to  supply  water  to  oiierate  the  cold-storage 
plant. 

W.\CO,  TEXAS. — It  is  stated  that  should  the  Waco  Electric  Light  Com¬ 
pany  fail  to  submit  a  more  liberal  contract  for  lighting  the  city  streets,  a 
municipal  electric-light  plant  will  be  installed  at  an  early  date,  a  $250,000 
bond  issue  for  the  purpose  having  been  voted,  by  the  citizens  of  Waco 
some  months  ago. 

JEXSEX,  UTAH. — John  T.  Pope  is  reported  to  be  interested  in  the 
construction  of  an  irrigation  system  in  Umtah  County.  It  is  proposed 
to  build  a  dam  across  the  Green  River,  400  ft.  high,  about  7  miles  from 
Jensen.  The  installation  of  a  power  jdant  is  also  contemplated  in  con¬ 
nection  with  the  irrigation  system. 

RUTL.\XD,  VT. — Prejorations  are  being  made  by  the  Rutland  Rail 
way.  Light  &  Power  Comiiany  for  the  construction  of  a  dam  96  ft.  higli 
and  100  ft.  long  in  the  lower  gorge  on  Mill  River  in  Clarenilon.  The 

company  already  has  a  transmission  line  running  within  a  short  dis¬ 

tance  of  the  proposed  new  dam. 

SHELBURXE  F.M.LS.  YT. — Initial  steps  have  been  taken  by  the  pn- 
moters  of  the  hydroelectric  development  of  the  Deerfield  River  near 
Shelhurive  Falls  by  the  completion  of  an  underwriting  agreement  for  the 
issuance  of  $3,000,000  in  bonds  and  $750,000  in  capital  stock.  It  is 
unilerstood  that  the  project  will  ultimately  involve  an  expenditure  of 
about  $12,000,000.  The  present  plans  provide  for  a  development  of 
25,000  hp.  It  is  proposed  to  build  four  dams  on  the  river  near  Shel¬ 
burne  Falls,  Vt.,  and  to  erect  a  reservoir  at  Somerset,  \’t.,  where  water 

will  be  impounded,  covering  an  area  of  approximately  six  square  miles. 
Interests  connected  with  the  Connecticut  River  Power  Company,  of  Bur¬ 
lington,  Vt.,  are  said  to  be  interested  in  the  project. 

L.WVREXCEV’ILLE.  V.\. — Bonds  to  the  amount  of  $50,000  have  been 
voted,  the  proceeds  to  be  used  for  the  construction  of  an  electric-light 
plant,  water-works  and  sewer  systems,  plans  for  which  have  been  pre¬ 
pared  by  J.  B.  McCrary  &  Company.  F^mpire  Building,  .\tlanta,  Ga. 

DAYTON,  W.\SH. — .\  notice  of  appropriation  of  water  to  the  amount 
of  1000  cii.  ft.  a  second,  at  a  point  on  the  TiK-anon  River  about  2f< 
miles  southeast  of  Dayton,  has  been  filed  by  F.  S.  ls.aacs,  of  Walla 
VV'alla,  the  purpose  of  the  appropriation  being  the  installation  of  a  plant 
for  the  generation  of  electrical  energy. 

D.XYTOX,  WASH. — R.  11.  Kribs.  of  Pomeroy,  ha.-  filed  with  the 
auditor  of  Columbia  County  a  notice  of  appropriation  of  100  cn.  ft.  per 
second  of  water  in  the  Tucanon  River,  about  30  miles  east  of  Dayton. 
The  notice  sets  forth  that  the  purpose  of  the  appropriation  is  to  generate 
electrical  energy  for  industrial  and  commercial  purpose. 

MESKILL,  W.\SH. — Preparations  are  being  made  for  the  installation 
of  an  electric  lighting  plant  at  the  new  rock-crushing  plant  of  the  State 
in  Meshkill.  P.  E.  Robbins  is  State  superintendent  of  quarries. 


I’PPER  S.-\XDl\SKY,  OHIO. — Xewspaper  reports  state  tliat  the  Upper 
Sandusky  Board  of  Education  expects  to  construct  an  up-to-date  power 
plant  in  the  northwestern  portion  of  the  grounds  of  the  Union  school 
building,  in  which  the  present  heating  system  will  also  be  installed. 

COWET.-\,  OKL.\. — Preparations  are  being  made  for  extensions  to  the 
municipal  electric-light  plant  and  water  works  system,  for  which  bonds 
to  the  amount  of  $20,000  have  been  voted. 

OKL.MIOM.X  CITY.  OKL.\. — The  Oklahoma-Shawnee  Railway  Com¬ 
pany  will  apply  for  a  charter  to  build  an  electric  railway  to  connect  Okla¬ 
homa  City,  Shawnee  and  Tecumseh,  with  a  branch  line  to  Chandler,  a 
distance  of  100  miles.  This  company  is  a  reorganization  of  the  Oklahoma- 
Shawnee  Interurban  Railway  Company.  The  capital  stock  is  placed  at 
$3,000,000.  L.  E.  Patterson,  of  Oklahoma  City,  Okla.,  is  presiilent. 

KL.\.VL\TH  F.M.LS,  ORE. — The  Department  of  the  Interior  has  noti¬ 
fied  the  Klamath  Water  Users’  Association  that  the  reclamation  service 
will  not  develop  the  Keno,  Ore.,  jiower  site  at  this  time,  nor  will  same 
be  immediately  disposed  of. 

PORTL.-\ND,  ORE!. — Plans  are  being  made  by  the  Mount  Hooil  Rail¬ 
way,  Light  &  Power  Company  for  the  construetion  of  a  substation  at 
the  foot  of  Williams  .\v«mte,  Portland,  to  cost  about  $60,000. 

PORTLAND,  ORE. — .Application  has  been  made  by  the  Portland  & 
W’est  Coast  Railroad  &  Navigation  Company  for  a  charter  to  build  an 
electric  railway  to  connect  Minnville  and  Bay  City,  via  Willamina, 
Grande  Ronde,  Tillamook.  Sheridan  and  Pacific  City.  The  company  also 
proposes  to  supply  electricity  for  lamjis  and  motors  in  Sheridan,  Willa¬ 
mina  and  Tillamook.  Power  for  operating  the  plant  will  be  secured 
from  the  Little  Xestucca  River.  The  company  also  proposes  to  operate 
steamboats  on  the  Yamkill,  Xestucca,  Siletz  and  Tillamook  Rivers,  and  on 
TilLimook  Bay  and  the  Pacific  Ocean.  The  capkal  stock  of  the  company 
is  placed  at  $1,000,000.  The  incorporators  arc:  W.  F.  Prier,  C.  F.  Ilen- 
dricksen  and  lay  11.  I'liton. 
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MOlWr  \'KK.\()N',  \\  — The  plant  and  holdings  of  the  Mount 

Vernon  Kleetric  Light  &  I'nwef  Company  have  been  acquired  by  the  Stone 
v's  Webster  Management  .\ssoeiation,  of  Boston,  Mass.  The  considera¬ 
tion  is  said  to  be  $26,000.  Improvements  will  be  made  to  the  system, 
including  the  erection  of  a  new  substation  to  supply  energy  to  the 
Bellingham-Mount  Vernon  Interurban  Railway.  Robert  Bowels  will  be 
local  manager. 

N()RTH  Y.\KIM.\,  W'.XSIf.-— The  Pacific  Power  &  Light  Comi)any  has 
ap|>lied  to  the  County  Commissioners  for  a  franchise  to  erect  transmis- 
•n.n  lines  to  supply  electricity  in  White  Bluffs  and  Benton  City. 

OLV.MPl.X,  W.\Sn. — It  is  announced  that  L.  B.  Faulkner,  manager  of 
the  Olympic  Light  &  Power  Company,  is  securing  the  rights-of-way  for 
the  transmission  line  which  his  company  is  constructing  in  Thurston 
County.  .\  large  power  plant  is  being  erected  at  Lake  Lawrence,  a  few 
miles  out  of  Olympia,  and  work  on  a  reservoir  which  will  cost  $30,000 
has  been  eommenced.  When  completed  it  is  estimated  that  the  plant  will 
represent  an  expenditure  of  appfbximately  half  a  million  dollars. 

PORT  ORCH.\RD,  WASH. — The  contract  for  the  installation  of  the 
power  plant  at  the  Veterans’  Home  has  been  awarded  by  the  State 
Board  of  Control  to  J.  C.  Corbin  &  Company,  of  Seattle,  Wash.,  for 
$13,987. 

SEDRO-WOOI.EY,  WASH. — It  is  proposed  to  install  a  complete  power 
and  generating  plant  in  connection  with  new  Northern  Hospital.  Con¬ 
tract  for  erection  of  buildings  has  been  awarded  at  $115,000. 

.SOUTH  BEND,  W.ASH. — The  power  house  of  the  Twin  City  Electric 
Company  will  be  located  midway  between  South  Bend  and  Raymond. 

W.\RWOOI’),  W.  V^-\. — Plans  are  being  considered  to  organize  a  com¬ 
pany  to  establish  an  electric  i)lant  to  supply  electricity  for  lamps  and 
motors  in  Warwood.  Steps  will  be  taken  at  once  to  secure  a  charter  for 
the  company,  and  a  franchise  to  operate  in  Warwood. 

t  HETEK,  WIS. — The  local  electric-light  plant,  owned  by  W.  J. 
(iavin,  is  reported  to  have  been  destroyed  by  fire. 

FOND  DU  L.\C  WIS.-  Plans  are  being  considered  by  the  Eastern 
\N  isconsin  Railway  &  Light  Company  for  the  erection  of  an  addition  to 
its  plant,  located  at  North  Main  and  Rees  Streets,  to  cost  about  $13,000. 
New  stoking  apparatus  will  Ire  installed. 

M.'\RIETT.\,  WLS. — The  Harmony  Telephone  Company,  which  is 
capitalized  at  $10,000,  has  been  organizeu  to  construct  a  telephone  line 
from  Harmony  Corners  to  Marietta.  H.  L.  Reeves,  Oconto,  is  manager. 

MILW.MJKEE,  WIS. — Work  has  commenced  on  the  foundation  of  the 
new  substation  of  the  Milwaukee  Electric  Railway  &  Light  Company, 
located  at  Twentieth  Street  aiul  North  Avenue,  Milwaukee,  Wis. 

STOUGHTON,  WIS. — The  City  Council  will  soon  advertise  for  bids 
for  construction  of  new  power  house  for  the  municipal  electric-light 
system,  to  erst  about  $6,000. 

WINNIPEG.  M.\N.,  C.\N. — Sealed  tenders  will  be  received  by  the 
chairman  of  Board  of  Control  for  furnishing  and  installing  under¬ 
ground  cable  for  the  electrical  distribution  system.  Specifications  and 
form  f)f  tender  may  be  obtained  at  the  office  of  the  general  manager  of 
the  Light  and  Power  Department,  449  Main  Street,  Winnipeg,  Man.  M. 
Peter.son  is  secretary  of  Board  of  Control. 

MIDDLETON,  N.  S.,  C.\N. — The  ratepayers  have  voted  to  appropriate 
from  $LS,000  to  $20,000  for  the  installation  of  an  electric-light  system  in 
Midilleton.  James  .\.  Gates  is  town  clerk. 

ST.  .M.XRY’S,  ONT.,  C.\N. — It  is  stated  that  through  a  recently  con¬ 
summated  deal  the  town  of  Seaforth  has  become  the  owner  of  the  13,000- 
volt  electrical  e(|uipment  of  the  Water,  Light  &  Heat  Commission  of 
St.  Mary’s,  the  |)urchasc  price  being  $1,000.  The  sale  was  effected  by 
the  Hydroelctric  Commission,  and  the  equipment  will  be  transferred  to 
Seaforth  by  the  Canadian  General  Electric  Company. 

.ST.  .M.XRY’.S,  ONT,,  C.\N. — .\rrangements  have  Ireen  concluded  by 
the  North  Midland  Electric  Railroad  for  the  construction  of  an  electric 
line  from  London  to  .St.  Mary’s  and  Stratford,  with  branch  lines  to 
Granton  and  other  points  in  the  district.  The  company  will  also  build 
switch  lines  to  all  of  the  factories  of  the  town,  energy  for  the  operation 
of  the  system  to  be  obtained  from  tbe  St.  Mary’s  substation. 

MO.VTRK.VL,  OUE.,  C.NN. — The  civic  experts  who  were  appointe*! 
to  take  charge  of  preparing  plans  for  the  construction  of  the  municii)al 
underground  conduit  system  have  recommended  to  the  P.oard  of  Control 
that  au  appropriation  Ik-  ma<le  to  open  an  office  in  the  city  and  engage 
a  compi-tent  staff  to  carry  on  the  work.  The  cost  of  proposed  system 
is  estimated  at  about  $5,000,000.  The  city  will  charge  rental  to  electric 
companies  for  space  iK-cupied  in  the  conduit. 

.‘■'I'.  JERO.MK,  ()CE.,  C.\N. — Tenders  will  be  received  until  .\ug.  28 
lor  the  election  of  a  complete  hydroelectric  power  and  distributing  sys¬ 
tem,  to  eost  apijroximately  $60,000.  l-'or  specifications  apply  to  De  Gaspe 
Iteaubien,  112  .St.  James  Street,  .Montreal,  (Jue.,  Can. 


New  Industrial  Companies, 

niE  BUl.l.Of  K  KENNEDY  ( O.Ml’ANY,  of  Troy,  N.  Y.,  has  been 
chartered  with  a  capital  .strK'k  of  $10,000  by  Phillip  N.  Bullock,  of  Troy, 
N.  Y.;  John  W.  Kennedy,  of  Watervliet,  N.  Y.,  and  .Mbert  J.  Crawmer, 
of  Troy,  N.  V.  The  company  proi>oses  to  do  a  general  electrical  engi 
necring  business  and  electrical  work  of  all  kinds. 


THE  DAKOTA  ENGINEERING  &  SUPPLY  COMPANY,  of  New 
York,  N.  Y.,  has  filed  articles  of  incorporation  -  with  a  capital  stock  of 
$10,000  to  manufacture  engineering  tools  and  supplies.  The  incorpora¬ 
tors  are:  Simon  Mohrbach,  87  Hamilton  Place;  Daniel  O’Connell,  323 
East  Eighty-third  Street;  James  A.  Lynch,  333  West  Seventy-eighth 
Street,  all  of  New  York,  N.  Y. 

THE  ELECTRIC  SUPPLY  COMPANY,  of  Little  Falls,  N.  Y.,  has 
been  incorporated  by  S.  H.  Newberry,  William  H.  Coffey,  Edward  W. 
Gearhead  and  Robert  D.  Dodge.  The  company  is  capitalized  at  $2,500 
and  proposes  to  manufacture  electrical  supplies. 

C.  G.  EVERSON  &  COMPANY,  of  Chicago,  111.,  have  been  incor¬ 
porated  by  R.  B.  Everson,  H.  V.  Willman  and  C.  G.  Everaon;;'  The  com¬ 
pany  is  capitalized  at  $40,000  and  proposes  to  manufacture  electrical 
goods. 

THE  FEMES  MANUFACTURING  COMPANY,  of  New  York,  N.  Y., 
has  been  incorporated  with  a  capital  stock  of  $10,000  by  John  T.  Booth, 
Otto  Foell  and  G.  W.  Williams.  The  company  proposes  to  manufacture 
and  deal  in  electrical  supplies. 

THE  GEORGE  W.  J.NCKSON  ENGINEERING  COMPANY,  of 
Yonker.s,  N.  Y.,  has  been  incorporated  with  a  capital  stock  of  $300,000 
by  H.  R.  Griffith,  J.  C.  Connell,  of  New  York,  N.  Y.,  and  F.  L.  Madden, 
of  Ossining,  N.  Y.  The  company  proposes  to  do  a  general  mechanical 
engineering  busness. 

THE  LOS  ANGELES  VACUUM  CLEANING  COMPANY,  of  Los 
.\ngeles.  Cal.,  has  been  incorporated  by  P.  G.  Mueller,  W.  D.  Lacey  and 
J.  C.  Rommel.  The  company  is  capitalized  at  $10,000. 

THE  LU.K  MANUFACTURING  COMPANY,  of  New  York,  N.  Y.,  has 
filed  articles  of  incorporation  with  a  capital  stock  of  $25,000,  for  the 
purpose  of  dealing  in  electrical  supplies.  The  incorporators  are:  John- 
T.  Booth,  Guy  V.  Williams  and  Lewis  Hulse. 

THE  NATIONAL  INSULATOR  COMPANY,  of  Camden,  N.  J.,  has 
been  incorporated  by  Jesse  E.  Innuian,  331  Caper  Street,  Hartford,  Conn.; 
John  F.  Harned,  424  Market  Street,  Camden,  N.  J.,  and  Williim  C. 
.\itkin,  334  Penn  Street,  Camden,  N.  J.  The  company  is  capitalized  at 
$500,000  and  ])roposes  to  manufacture  glass  and  other  insulators  for 
electric  current,  etc. 


Personal. 

PROF.  .1.  M.  WILSON  has  resigned  as  professor  of  electrical  engineer¬ 
ing  at  the  Kentucky  State  University  to  accept  a  similar  chair  at  the 
llniver.sity  of  Cincinnati. 

MR.  GF.ORGE  W.  PERRY  has  been  elected  general  manager  of  the 
Weymouth  (Mass.)  Light  &  Power  Company  to  succeed  Mr.  Milton  A. 
Carter,  who  has  resigned  that  office. 

MR.  ARTHUR  WRIGHT,  the  well-known  English  central-station  en 
ginecr  and  originator  of  the  Wright  demand  system  of  central-station 
charging,  sailed  for  New  York  this  week. 

MR.  S.  Z.  FERRANTI ,  of  London,  well  known  throughout  the  world 
for  his  pioneer  work  in  alternating-current  engineering,  will  arrive  at 
New  York  on  Aug.  26  and  will  remain  in  this  country  until  about  the 
middle  of  Septern'oer. 

MR.  S.  H.  GLUCROFT  has  resigned  as  illuminating  engineer  of  the 
Wilmington  &  Philadelphia  Traction  Company,  to  become  consulting 
engineer  and  sales  manager  of  the  General  Illuminating  Company,  with 
l  eadquarters  in  New  York. 

MR.  W.  H.  WHITESIDE,  formerly  president  of  the  .MHs-Ghalmers 
Company,  has  been  elected  president  and  a  director  of  the  Stevens-Duryea 
Company,  of  Chicopee  Falls,  Mass.,  one  of  the  leading  automobile  manu¬ 
facturing  concerns  of  the  country. 

MR.  M.4X  LOEWENTH.4L  has  recently  joine<l  the  forces  ot 
the  Philadelphia  Electric  Company,  in  the  capacity  of  manager  of  the 
showroom  and  sales  department.  Mr.  Loewenthal  has  had  a  wide  ex¬ 
perience  in  the  electric-heating  and  appliance  field,  which  amply  tits  him 
for  his  new  duties. 

MR.  PETER  W.  SOTHMAN,  chief  engineer  of  the  Hydroelectric 
■power  Commission  of  Ontario,  has  returned  from  his  trip  to  Europe, 
whither  he  went  with  members  of  the  commission  on  .\pril  25,  to  study 
certain  phases  of  electrical  development  abroad  in  connection  with  tin 
commission’s  work  in  Canada. 

.If/?.  C.  .1.  COFFIN,  president  of  the  General  Electric  Company,  sailed 
with  his  family  on  .Saturday  for  an  automobile  trip  on  the  Continent  of 
Europe.  Mr.  Coffin  had  passage  booked  on  the  S.  .S.  Olympic,  and  will 
be  gone  over  a  month.  Accompanying  the  party  was  Mr.  Hinsdale  Par 
sons,  general  counsel  of  the  company. 

MR.  F.  E.  DR.4KE,  until  recently  in  charge  of  the  Westinghouse 
Electric  .Manufacturing  interests  in  France,  Italy  and  .Austria,  has  re¬ 
ceived  a  contract  for  the  track  and  permanent-way  work  on  a  new  sys¬ 
tem  of  electric  railways  for  Palermo,  Italy.  The  first  section  will  be 
finished  by  Dec.  1,  and  tbe  second  section  by  the  latter  part  of  nexi 
year. 

MR.  CHARLES  H.  MERZ,  consulting  electrical  engineer  of  London, 
sailed  for  New  York  the  present  week.  In  addition  to  his  connection  with 
many  important  British  electrical  works  as  designing  or  consulting  engi¬ 
neer,  including  the  Tyneside  district  electrical  supply  plant,  Mr.  .Merz  has 
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acted  as  adviser  for  the  State  of  Victoria,  Australia,  and  for  the  Central 
Argentina  Railway  Company  with  reference  to  the  electrification  of  its 
Buenos  Aires  suburban  lines. 

MR.  ROBERT  F.  PACK,  for  many  years  secretary  of  the  Toronto 
Electric  Eight  Company,  Ltd.,  of  Toronto,  Ontario,  has  been  appointed 
general  manager  of  the  company  by  the  MacKenzie  interests,  which 

recently  added  the  lighting  com- 

tpany  to  their  group  of  other 

public  utilities  in  the  Province  of 
Ontario.  Mr.  Pack  was  born  on 

the  Portsmouth  Grammar  School. 
In  1889,  however,  his  course  was 
cut  short  by  the  removal  of  his 

signs  of  its  present  prosperity. 
Shortly  after  becoming  settled 
Mr.  Pack  entered  the  employ  of 
the  Great  Northern  Telegraph 
Company,  where  he  remained  for 
about  one  year.  At  about  that 
time  the  Toronto  Electric  Light 
Company  becatme  a  factor  in  the 
development  of  the  city  of  To- 
.  roiito  and  Mr.  Pack  joined  himself 

to  that  company,  remaining  with 
it  ever  since.  His  appointment  as  general  manager  is  a  most  popular 
one,  Mr.  Pack  having  worked  his  way  through  the  various  grades  to 
the  post  of  secretary  prior  to  his  present  promotion.  .\s  a  member  of 
the  Canadian  Electrical  .Association  he  has  done  much  to  further  the 
development  of  electricity  in  Canada,  imbibing  all  that  .American  prac¬ 
tice  had  to  offer  through  memhershii)  in  the  National  Electric  Light 
.Association.  To  him  is  due  the  formation  of  the  Toronto  N.  E.  L.  .A. 
Company  Section,  and,  naturally,  he  was  also  instrumental  in  getting  the 
Canadian  association  to  affiliate  with  the  N.  E.  L.  -A. 


KOIIERT  F.  PACE. 


Obituary, 


MR.  JOHN  G.  JENNINGS,  superintendent  of  telegraph  of  the  Chi¬ 
cago,  Rock  Island  &  Pacific  Railroad  Company,  died  at  his  home  in 
Chicago  on  Aug.  19.  He  was  born  in  Bellaire,  Ohio,  in  1862,  and  for 
seven  years  had  filled  the  position  he  held  at  the  time  of  his  death. 


Trade  Publications, 

SINGLE-PH.ASE  MOTORS. — The  General  Electric  Company  has  just 
revised  its  bulletin  (No.  48.S8)  devoted  to  single-phase  repulsion  motors. 

ROT.ARV'  CONVERTERS. — Bulletin  No.  4868,  recently  issued  by  the 
General  Electric  Company,  illustrates  and  describes  rotary  converters  for 
railway  and  lighting,  in  capacities  ranging  from  25  to  2500  kw.  The  bul¬ 
letin  illustrates  also  a  portable  substation  in  which  a  converter  is  installed. 

INSTRUMENTS  FOR  SWITCHBOARD  SERVICE.— The  General 
Electric  Company  has  recently  issued  Bulletin  No.  4866  on  Thomson  hori¬ 
zontal  edgwise  instruments  for  switchboard  service,  which  supersedes  all 
previous  bulletins  issued  by  this  company  devoted  to  this  type  of  instru¬ 
ment. 

ELECTRIC  LOl  O.MOTIA  ES.  The  C.  W.  Hunt  Company,  West  New 
Brighton,  N.  Y.,  has  issued  Catalog  No.  11-5,  containing  a  description  of 
ils  eUcIric  locomotives,  together  w'lth  illustrations  of  plants  showing  the 
locomotive  in  operation  under  varying  conditions.  The  locomotives  are 
built  in  the  storage-battery  and  trolley  tyjies,  and  in  a  combination  of 
both. 


INDUCTION  MOTORS. — T.  W.  Broadbent,  Ltd..  Huddersfield,  Eng¬ 
land,  has  issued  illustrated  leaflet  No.  10-  devoted  to  induction  motors  of 
the  single-phase,  two-phase  and  tnree-phase  types,  in  which  special  atten¬ 
tion  has  been  paid  to  ability  to  carry  overloads.  The  primary  coils  art- 
wound  with  asbestin-insulated  wire,  the  insulating  materials  being  selected 
with  a  view  to  withstanding  the  high  temperatures  arising  from  heavy 
and  frequent  overloads. 

ELECTRICAL  SUPPLIES.— The  H.  W.  Johns-Manville  Company. 
New  York,  has  issued  Catalog  No.  15,  containing  over  400  (lages,  illus¬ 
trating  and  describing  the  electrical  products  of  the  company,  together 
with  a  line  of  electrical  .supplies.  ITsually  sufficient  descriptive  matter  is 
included  to  enable  the  customer  to  determine  readily  the  exact  material 
required.  The  book  provides  a  ready  reference  to  “J-M”  products,  as  it 
is  well  arranged  and  completely  indexed,  making  it  easy  to  locate  the 
apparatus  <|uick’y. 

ENGINE-TYPE  ALTER.ATIONS.— The  AUis-Chalmers  Company,  .Mil¬ 
waukee,  WiK.,|,has  issued  Bulletin  No.  108p,,sii|>vrscding  Bulletin  No.  JO-18, 
.-md  describing  the  company’s  engine  and  the  tlywheel  type“  of  alternating 
current  generators.  It  wil'.  of  course,  be  understood  that  the  .Mlis- 
Chalmers  alternators  are  built  for  all  classes  of  service.  The  bulletin 
contains  numerous  illustrations,  showing  the  a|>plication  of  the  alternators 
in  eentral-station  practice,  and  also  showing  det.ail  parts  of  the  winding, 
armature  coils,  pole  pieces,  etc. 


BUSINESS  NOTES. 

THE  HYGRADE  INCANDESCENT  LAMP  COMPANY,  Danvers. 
Mass.,  announces  that  in  order  to  show  its  confidence  in  the  efficiency  of 
its  product  the  offer  is  made  to  give  credit  for  any  tungsten  lamps  broken 
in  transit. 

MR.  C.  I’.  Ll.NDSLEA',  president  of  the  Lindsley  Brothers  Company, 
manufacturers  of  Western  cedar  poles  and  cross-arms,  Spokane,  Wash.,  is 
making  an  extended  inspection  trip  to  the  company’s  pole  yards,  which  ar«- 
located  in  northern  I  laho,  northeastern  Washington  and  British  Colum¬ 
bia.  The  British  Columbia  headquarters  arc  at  Nakusii  on  .Arrow-  Lake. 

THE  VOHR  OZONE  ELECTRIC  COMPANY,  with  offices  at  500 
.South  Fifth  .-Avenue,  Chicago,  has  been  organized  to  manufacture  and 
distribute  the  Vohr  Electric  (fzonizer,  under  the  licenses  and  patents  of 
the  Standard  Electric-Utilities  Company,  which  formerly  made  the  Vohr 
device.  The  officers  of  the  A’ohr  Ozone  Electric  Company  are:  Presi 
dent,  F.  A.  Hill;_  vice-president,  .-A.  B.  .Adair;  secretary,  Oscar  Lindner, 
and  treasurer,  AA'.  H.  Wright. 

THE  ALBERGER  CONDENSER  AND  ALBERtiER  PU.AfP  COM- 
P.ANIES  have  opened  a  branch  officj  at  97%  Peachtree  Street,  .Atlanta, 
tia.,  which  will  be  under  the  care  of  Mr.  R.  S.  .AIc.Alichae'.  The  Pacific 
branch  office  of  these  companies,  hicated  at  50.f  .Alarkct  Street,  San 
Francisco,  is  now  in  charge  of  C.  F.  Braun  &  Comiiaiiy,  Inc.,  of  which 
new  corporation  Carl  F.  Braun  is  president,  George  C.  Singletary 
vice-pre.sident,  and  Emory  S.  Singletary  secretary.  The  corporation  suc¬ 
ceeds  that  formerly  known  as  Braun,  Williams  &  Russell. 

THE  STERLING  ELECTRICAL  .M.ANUF.AC  l  URING  COMPANY, 
of  Warren,  Ohio,  will  on  or  alwuit  Sept.  1  transfer  its  offices  to  the 
company's  new  office  building  on  AVest  Summit  Street.  The  s.ales  force 
of  the  Sterling  company,  including  the  various  district  managers,  the 
traveling  representatives  and  the  home  office  employees,  h.ave  been  spenil- 
ing  a  profitable  week  in  the  company’s  camp  at  Riverside  Farm,  on  the 
Mahoning  River,  Warren.  Daily  conferences  on  the  technical  and  com¬ 
mercial  aspects  of  the  incandescent  lamp,  interchanges  of  sale-  experiences, 
addresses  by  lamp  manufacturing  experts  and  illuminating  engineers, 
present  as  invited  guests,  mingled  with  plenty  of  outdoor  exercise,  fresh 
.-lit-,  fresh  food  and  fishing,  have  put  the  men  in  the  best  ]>os«ible  'hape  for 
the  work  of  the  coming  season. 


Weekly  Record  of  Electrical  Patents 


UNITED  STATES  PATENTS  ISSUED  AUti.  15,  1911. 
[Prepared  by  Robert  Starr  .Allyn,  16  Exchange  Place,  New  York.) 

1,000,.184.  .AIOTOR-STARTING  SAATTCH;  F.  G.  Dustin,  Minneapolis. 
-Minn.  -App.  filed  Feb.  6.  1911.  .Arrangement  of  contacts,  carrier 
handle  and  lock  for  alternating-current  work. 

1,000,389.  INSULATOR  BRACKET:  C.  G.  Ette,  .St.  Louis,  Mo.  App. 
filed  Aug.  31,  1910.  .-A  yoke  and  hinged  strap  for  embracing  a  cross- 

arm, 

1,000,392.  M  AGNETIC  SEPARATOR;  E.  J.  Feeley,  Fairfield,  Conn. 
.App.  filed  Feb.  18,  1911.  The  material  to  he  separated  is  positively- 
moved  past  rows  of  relatively  staggered  magnetic  poles  of  opposite 
jmlarity. 

1,000,396.  APP.AR.ATl'S  FOR  PRODUCING  ELECTRIC  OSCILLA¬ 
TIONS;  R.  C.  Galletti,  Rome,  Italy.  App.  filed  Dec.  4,  1908.  In¬ 
ductances  and  capacities  are  connected  in  series  and  provided  with 
means  for  producing  a  continuous  progression  of  discharge. 

1,000,397.  PRODUCTION  OF  CONTINUOUS  WAVE-TRAINS  BY 
.AIE.ANS  OF  PRIMARY  SPARK  CIRCUITS;  R.  C.  Galletti,  Lyons, 


France.  .App.  filed  June  24,  1910.  The  spark  discharves  arc  pro¬ 
duced  quickly  or  continuously  following  each  other. 

1.000.401.  SKLNALING  SYSTE.AI  Ft)R  RAILWAYS;  H.  AA .  Grilfin. 
New-  A’ork,  N.  \.  .App.  filed  Scjit.  21,  1908.  A  circuit  including 
an  interlocking  relay  operates  to  “clear”  a  single  track  switch  in¬ 
dicator  for  one  direction  of  traffic  aiul  set  it  to  “danger”  for  the 
opposite  direction. 

1,000,402.  SIGNALING  SYSTEM  FOR  RAILAVAYS;  H.  AA'.  Griffin, 
New  A’ork,  N.  Y.  .App.  filed  Seiit.  21,  1908.  The  position  of  one 
.signal  is  dependent  ui>on  the  position  of  the  opposing  signal. 

1,000,421.  PRI.AIARY  ELECTRIC  BATTERY;  G.  A.  Lutz.  Plainfield, 
N.  J.  .Api).  filed  May  29,  1909.  Improvement  on  Patent  No.  919,900. 
The  depolarizer  comprises  a  plate  of  cupric  oxid  and  the  i>ositive 
electrode  zinc.  Means  for  holding  the  plates  s|>aced  apart. 

1,000.440.  ELECTROMAGNET  COIL;  F.  AA.  Reeves,  Put-burgh.  Pa. 
.App.  filed  Dec.  28.  1909.  The  inner  coils  have  a  greater  carrying 
capacity  than  the  outer. 

1,000.456.  APPARATUS  FOR  BRAZING  OR  SIMILAR  AVORK;  C. 
R.  Sturdevant,  AA'orcester,  Mass.  .App.  filed  July  9.  1910.  .Apparatus 
for  supporting  and  manipulating  the  bond  terminal  clamp. 
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1,000,471.  ELECTRIC  LAMP;  S.  P.  Wilbur,  Pittsburgh,  Pa.  App. 
tiled  Sept.  14,  1909.  A  spring  support,  having  bifurcated  hook-like 
ends  gripping  the  eulacged  tturminal  ends  of  the  “glover.” 

1.000,482.  ELECTRICAL  THERMOSTAT;  W.  P.  Allen,  Moon  Town¬ 
ship,  Pa.  App.  filed  Jul^ll,!  19®).  A  confined  body  of  air  acts 
against  a  smaller  and  cooler  body  of  confined  air  to  operate  auto¬ 
matically  a  non-metallic  diaphragm. 

1.000,488.  PARTY-I.INE  TELEPHONE  SYSTEM;  W.  M.  Bruce,  Jr., 
•Springfield,  Ohio.  -App.  filed  -Aug.  16,  1907.  To  enable  the  operator 
to  signal  one  only  of  the  parties  at  one  time  and  to  prevent  “break¬ 
ing  in”  on  a  party  line  wTien  in  use. 

1.000.493.  INSULATOR  FOR  ELECTRIC  RAILWAY  CARS;  J.  Chris¬ 
tensen,  Evans  City,  Pa.  App.  filed  Sept.  27,  1910.  For  suspending 
rheostats,  etc.  The  supporting  bolts  and  heads  are  incased  in  insula- 
tioti. 

1.000,499.  TELEPHONE  TRANS.MITTER;  W.  W.  Dean,  Elyria,  Ohio, 
vrvi''  April  24,  1908.  The  diaphragm  has  a  flanged  periphery 

which  supports  it  as  its  outer  edge.  The  expansion  due  to  heat  tends 
to  free  the  granular  material. 

1.000,535.  'ir^SUL.ATOR;  L.  McCarthy,  Boston,  Mass.  -App.  filed  Feb. 
26,  1909.  Ball  and  soql«t  members  embedded  in  insulation  and  hav¬ 
ing  grooves  for  the  insulation,  to  prevent  turning.’  ’  '  ' 

1,000.536.  ELECTRIC-SWITCH-OPERATING  ROD;  C.  R.  Meston, 
and  H.  1.  Finch,  St.  Louis,  Mo.  App.  filed  July  6,  1910.  A  jointed 
rod  with  couplings. 

1,000.572.  .SKiN.Al  LNG  .APP.\R.\TUS;  (i.  F.  .Atwood,  East  Orange,  N. 
J.  .\pp.  tiled  Feb.  20,  1906.  A  telephone  set  for  use  in  fire-control 
systems  for  artillery,  etc. 

1,000,601.  INK-WRITING  TELEGRAPH  REGISTER;  B.  Hurd,  Nut 
ley,  N.  J.  App.  filed  Dec.  16,  1907.  The  tape-feeding  mechanism 
is  wound  up  when  one  or  more  of  a  plurality  of  inking  elements 
are  actuated. 

1,000,608.  ELECTROLYTIC  APPARATUS;  J.  W.  Kenevel,  Philadel 
phia.  Pa.  App.  filed  Sept.  22,  IP^O.  _  The  electrodes  are  supported 
by  the  hoods  which  cover  a  porcelain-lined  chamber.  For  destroying 
animalcules  and  coagulating  solids'  held  in  water. 

1.000.614.  WIRING.  SYSTEM  FOR  AUTOMATIC  TELEPHONE  EX 
CH.ANtiES-  F.  R.  McBerty,  New  Rochelle,  N.  Y.  .App.  filed  .Aug. 
16,  1909.  One  of  the  pairs  of  conductors  in  one  of  two  parallel  sets 
is  connected  in  circuit  in  reverse  order  to  that  of  the  other  pairs  in 
the  set  to  prevent  cross-talk. 

1.000,661.  THERMOST.AT;  1.  F.  and  F.  C.  Beers,  Rochester,  N.  Y. 
.Vjip.  filed  Fe^).  l23,  1910.  .A  coil  spring  is  interposed  between  the 
ends  of  sections' inside  a  tube,  the  sections  and  tube  having  different 
coefficients  of  expansion. 

1,000,679.  SUPPORTING  AND  PROTECTING  DEVICE  FOR  THIRD- 
R.AILS;  G.  S.  Inman,  Chicago,  Ill.  -App.  filed  Oct.  2,  1908.  Later¬ 
ally  arranged  grooved  sections  of  reinforced  concrete  for  grasping 
the  edges  of  the  bottom  flange  of  an  inverted  rail. 

1.(1(10.687.  COMBINED  DOOR-KNOB  AND  PUSHBUTTON;  P.  J. 
O’Donnell,  Newark,  N.  J.  App.  filed  Jan.  24.  1910.  .A  series  of 
push-buttons  are  arranged  around  the  periphery  but  do  not  project. 

1,000.717.  FLAMING-ARC  C.ARBON;  W.  T.  Conn,  Lakewood,  Ohio. 
.App.  tiled  March  29,  1909.  .An  aluminum  resistance-reducing  wire 
extends  through  the  electrode  and  has  one  end  bent  over.  The  wire 
is  coated  to  prevent  corrosion. 

1.000,761.  PROCESS  OF  APPLYING  PROTECTING  GLAZE  TO 
C.ARBON  ELECTRODES;  J.  L.  K.  Snyder.  Cleveland,  Ohio.  App. 
tiled  Sept.  6,  1910.  A  slag  producing  protective  coating  is  ajiplied  to 
the  green  unbaked  electrode  before  the  usual  baking. 

1.000.776.  DYNAMO-ELECTRIC  M.WHINE;  T.  L.  Burnham,  Sche¬ 
nectady,  N.  Y.  App.  filed  .April  12,  1909.  Self-exciting  commutator 
type  for  variable  vo'tage.  An  auxiliary  brush  is  provided  intermedi- 


1,000,456. — .A)iparattis  for  Brazing  or  Similar  AA'ork. 

ate  the  main  brushes,  a  constant  induced  armature  voltage  is  main¬ 
tained  between  the  auxiliary  brush  and  one  main  brush,  and  the 
induced  armature  voltage  between  the  auxiliary  brush  and  the  other 
main  brush  is  varied. 

1,000.779.  TROLLEY-CONTROL  SYSTE.M;  F.  E.  Ca.se,  Schenectady, 
.N.  A'.  .App.  tiled  -Aug.  24,  1910.  Pneumatic  means  for  automatically 
retracting  the  trolley  is  electromagnetically  actuated  upon  overload. 


1,000.795  TELEPHONE-TRANSMITTER;  F.  Gottschalk,  New  York, 
N.  Y.  App.  filed  Aug.  11,  1910.  The  transmitter  is  air,  moisture 
and  dust-proof. 

1,000,805.  ELECTRIC  FURNACE:  A.  Helfenstein,  Vienna,  Austria- 
Hungary.  App.  filed  July  21,  1910.  The  top  of  the  furnace  and  the 
receptacle  for  the  charge  are  supported  by  girders,  and  two  separate 
gas-eliminating  chambers  arc  formed  when  the  full  charge  is  used. 


1,000,572. — Signaling  Apparatus. 

1,000,825.  CONDUIT  CREEPER;  H.  C.  Lehman.  AViiider,  Pa.  App. 
filed  Nov.  6,  1909.  Laterally  disposed  pivoted  gripping  jaws  are 
0|>erated  by  a  shiftable  cam.  For  cylindrical  anil  polygonal  conduits. 

1,000,838.  ELECTRICAL  FURN.ACiE;  II.  Natluisius,  Friedenshiitte, 
Germany.  App.  tiled  June  24,  1909.-,  Modification  of  Patents  Nos. 
958,757  and  983,303.  Alternating  currents  of  different  intensities 
are  simultaneously  passed  through  the  material  and  a  neutral  zone 
of  alternating-current  circuit  is  maintained  in  the  bath. 

1,000,846.  MEANS  FOR  COOLING  DYNAMO-ELECTRIC  MA¬ 
CHINES;  H.  Roos,  Berlin,  Germany.  .App.  filed  Dec.  8,  1909.  The 
space  blocks  in  the  radial  ventilating  spaces  form  channels  separated 
from  each  other.  See  Patents  Nos.  957,102  and  957,103. 

1,000,847.  BURGLAR  ALARM;  G.  .A.  Sabine,  Robinson,  Md.  -App. 

filed  Aug.  5,  1910.  For  outlying  buildings.  A  normally  open  circuit 
and  device  for  closing  it  at  regular  intervals. 

1,000,848.  STARTING  AND  SPEED-REGUL.ATING  RHEOST.AT;  F. 
J.  Seabolt,  Schenectady,  N.  Y.  App.  filed  Jan.  24,  1910.  Two  sets 
of  contacts  and  an  arm  movable  in  one  direction  for  starting  and  in 
the  opfiosite  direction  for  varying  the  running  speed  and  a  ratchet 
for  controlling  the  latter. 

1,000,854.  TROLLEY  WHEEL;  L.  J.  Tetlow,  Holyoke,  Mass.  App. 
filled  May  4,  1909.  Composed  mostly  of  iron  with  conducting  por¬ 
tions  of  brass  or  copper  and  lubricating  means. 

1,000,864.  MOTOR-CONTROL  APPAR.ATUS;  1).  Wald,  O.  C.  Britsch 
and  M.  Taigman,  New  York,  N.  Y.  -App.  filed  .April  15,  1911.  .A 
brake  is  ai'plied  when  the  power  is  shut  off.  For  sewing-ni.ichine 
drive,  etc. 

1,000,871.  IMMERSION  HE.ATER;  G.  C.  A’oung,  Oceatto,  "Cal.  App. 
filed  Aug.  9,  1910.  Two  electrodes  in  a  perforated  casing.  The 
fluid  to  be  heated  is  used  as  a  resistance  medium.  For  heating  small 
quantities  as  in  cups,  etc. 

1,000.902.  CALLING  DEVICE  FOR  ELECTRICAL  EXCHANGE  SYS¬ 
TEMS;  A.  11.  Dyson,  Chicago,  111.  -App.  filed  Feb.  16,  1906.  .'An 
electro-mechanical  number-recording  machine,  the  numbers  being 
recorded  by  means  of  electromagnetic  switching  devices  at  the  ex¬ 
change.  A  movable  member  with  finger-holds. 

1,000,925.  CONDENSER;  K.  Kuhlmann,  Berlin,  Germany.  .-App.  filed 
.April  29,  1910.  .-A  dielectric  with  its  end  divided  into  diverging 

portions  so  as  to  reduce  the  capacity  of  the  edge  and  prevent  break¬ 
ing  down. 

1,000.934.  PROTECTIVE  DEVICE  FOR  DISTRIBUTION  SYSTEMS; 
R.  M.  filstermaiin,  Bogota,  Colombia.  App.  filed  Nov.  2,  1908.  Trip¬ 
ping  relays  are  interconnected  so  that  the  movement  of  one  into 
trijiping  position  holds  the  other  inoperative.  For  parallel  trans¬ 
mission  lines. 

il ,000,939.  ELECTRIC  RELAY;  L.  I.  Le  Pontois,  New  Rochelle,  N.  Y. 

i  -App.  filed  July  24,  1908.  For  telephone  or  telegraph  use.  A  driven 
disk  is  subject  to  the  magnetic  flux  of  an  exciting  coil. 

1,000.941.  MEASURING  INSTRU.AIENT;  W.  H.  Pratt,  Lynn.  Mass. 
-App.  filed  Feb.  7,  1910.  .A  series  solenoid  and  a  movable  core  com¬ 
prising  a  potential  coil  and  two  windings  inductively  related  and 
connected  in  series  with  the  coil  and  solenoid. 

1,000.942.  ELECTRIC  MEASURING  INSTRUMENT;  AV.  II.  Pratt, 
Lynn,  Mass.  App.  filed  Feb.  24,  1910.  .A  tapered  coil  is  mounted 
to  swing  between  a  conical  core  and  pole  pieces  having  conical  forces. 

1,000.964.  LAMP  FOR  MOTION-PICTURE  MACHINES;  J.  II.  Cro 
sier,  Philadelphia.  Pa.  App.  filed  Julv  20,  1910.  The  carbons  arc 
adjustable  longitudinally  and  angularly  and  jirovided  with  special 
clamps. 

1,000.967.  ELECTRIC  SEAM  WELDING;  M.  J.  Farquhar,  AA’ilmington, 
Ohio.  .App.  filed  May  14,  1909.  A  welding  current  is  sent  through 
and  progressively  along  the  ridge  of  a  joint  (as  a  box  joint)  and 
light  blows  are  applied  in  proximity  to  and  progressively  with  the 
current.  - 

P.xTENT  Delayed  in  Receipt;  -Auc.  8,  1911. 

1,000,101.  ELECTRICAL  ATTACHMENT  PLUG;  G.  C.  Marx.  Eliza¬ 
beth,  N.  J.  -A]>p.  filed  Sept.  28.  1906.  The  blocks  of  insulating  ma¬ 
terial  are  molaed  with  recesses  for  the  metallic  parts  large  enough 
to  permit  some  play. 


